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You can get 


CHAPMAN SLUICE GATES 


in many types and sizes ...... 
with any type of operating control 
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Te standard line of Chapman Sluice Gates 
covers such a wide range of,types and sizes 
that average needs can be readily met without 
the cost and delay of specially built equipment. 
That's your first saving, when you check with 


Ce 5 Chapman. Your second saving comes with in- 
- : fig : stallation, where interchangeability of parts 
Oo) 
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4 =. speeds the work because stems and couplings 
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‘ don’t have to be match-marked. As for operat- 

‘ ° agg |S ing control, you can get any type desired... 
manual, hydraulic cylinder, or by Chapman 

CHAPMAN MOTOR UNITS Motor Unit. For complete information, dimen- 

relieve wartime labor prob- . . a y 

lems ... because it takes only sions, and specifications, send today for a copy 

one finger to operate the most of the Chapman Sluice Gate Handbook. 

widespread network of equip- a 

ment. Can be installed in any = aa/ 

position, outdoors or com- 

pletely submerged. 


THE CHAPMAN VALVE MFG. Co. 


INDIAN ORCHARD, MASS. 
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A chemical ally went ashore with our 


troops on North Africa and Sicily. It was 
chlorine—in the form of certain chlorine 
compounds—the soldiers’ first line of de- 
fense against water-borne disease and 


similar hazards. 


Penn Salt provides the armed forces with 
this “fightin’”’ chemical to serve Uncle 


Sam’s fighters in many important ways. 
Its foremost function is, of course, mak- 
ing water supply safe for drinking, washing 


and other purposes. This is of the utmost 


importance in the field, as well as in camps 
and dusing troop transportation. Chlorine 
and chlorine compounds also serve bac- 
tericidal uses in field and base hospitals and 
are also used for bleaching and sanitizing 
purposes by camp laundries. And foot baths 
containing chlorine or chlorine compounds pro- 


tect soldiers’ feet against common infections. 


Chlorine’s military duties are numerous 
and the demand continues to be large. But 
our extensive experience in producing for 
war means that we can serve you and all 


our customers more effectively after Victory. 


CHEMISTRY 


THE KEYSTONE 
OF INDUSTRY 
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GOOD NEWS 


], Still further improved 


—and more economical than ever. For cast iron 
pipe, made in accordance with the new A.S.A. 
Law of Design, is scientifically correct as to 
weights and dimensions for specific service con- 
ditions. You get pipe tailormade for the job. 
This Law of Design, sponsored by official 
bodies representing pipe users, and recently ap- 
proved by the American Standards Association, 
is an important step forward in the produc- 
tion of cast iron pipe for underground service. 
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2. Delivery now 


—for essential improvements. With war con- 
struction requiring cast iron pipe well past the 
peak, the storage yards of our members are 
amply stocked with pipe ready for immediate 
delivery. Any requirements not available from 
stock can be quickly produced. You need not 
experiment with substitute materials. Cast iron 
pipe is available right now. Tell our members 
your service requirements and trench con. 
ditions and they will tell you how to specify. 


x 5 Postwar planners 


—can safely specify cast iron pipe since quick 
deliveries after the War can be counted on. 
Plans made now will mean jobs ready then 
—plans in detail, ready for proposals. 


RESEARCH ASSOCIATION, CHICAGO 
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NO.1 TAX SAVER 
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TRAINING CAMPS 


NGINEERS responsible for water 
supply and service at today’s 
training camps are faced with the 
same basic problems that are pres- 
ent in an average municipality. 
Uniform distribution pressures, 
provision for pumping during off- 
peak periods, together with ade- 
quate reserve available for fire pro- 
tection . . . these are advantages 
mutually beneficial to both training 
camp and municipality. 








The 500,000-gal Horton ellip- 
soidal-bottom elevated tank shown 
is one of the vital units that provide 
gravity pressure for the general 
water requirements at a camp in 
the South. Augmenting the system 
are two other elevated tanks of 
75,000 and 100,000-gal. capacity 
and two 1,000,000-gal. flat-bottom 
steel reservoirs. Water supply for 
the camp is obtained from eight 
drilled wells 600 to 700 ft. deep. 
There are 45 miles of mains, rang- 
ing from 6 to 24 in. in diam. in the 
distribution system. 
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. . . Awarded to 
our shipyard at Sen- 
eca, Iil., and dry dock i 
yards at Eureka. Calif., 
and Newburgh, N. Y. 


\é 


Chicago 4 ten ‘ 21938 McC-rmick Bldg. 

New York 6 , _..3990-165 Broadwav Bldg. Houston 1.. + 
Cleveland 15 reel 2262 Guildhall Bidg. Philadelphia Bs. 
Havana.. 4 a Edificio Abreu Washington 5. 
Birmingham | .1586 North 50th Street San Francisco 5.... 
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IN THE LAYING OF BELL AND SPIGOT WATER MAINS 
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IF YOU ARE STILL FOLLOWING PROCEDURE THAT | 
WAS TOPS TEN YEARS AGO, YOU SHOULD KNOW THAT 





Today NO NEED TO WAIT FOR JOINTS TO SEAL — Because Tegul-MINERALEAD 
There Is_ includes an olefine polysulphide plasticizing agent, initial leakage will be 
far below that usually expected and will seal quickly. Trenches need not 
stand open, maintaining traffic hazards. Back-filling can proceed at once. 


NO NEED TO RISK CHEMICAL CHANGES in composition of jointing 
compound. 


And Today SKILLED LABOR, DEEP BELL HOLES and CAULKING are no longer required. 
COMPOUND MAY BE STORED IN THE OPEN without weather or flood 
protection . . . may even be submerged indefinitely without resulting 
damage or delay. 


TRANSPORTATION COSTS of jointing compound can be materially cut, 
by weight reduced as much as 66%, compared with lead. 


MUCH HIGHER MECHANICAL SHOCK can be “taken” without injury to 
joints. 
ANY JOINT LEAKS WHICH MAY DEVELOP will re-seal automatically. 


TEMPERATURE CHANGES IN WATER CARRIED need no longer cause 
worry. Hot water can be handled without trouble. 


All these advantages, 


at your command in 


ADD UP TO: 


FASTER LAYING * ECONOMIES IN TIME AND LABOR « LESS TROUBLE 

LAYING AND MAINTAINING LINES @ PLUS PERMANENTLY TIGHT + 
JOINTS WITH MUCH HIGHER RESISTANCE TO MECHANICAL AND G_K SEWER JOINT 
THERMAL SHOCK AND NECESSARY FLEXIBILITY TO MEET ANY COMPOUND 
TERRAIN LIKELY TO BE ENCOUNTERED. the Original Bipemitiwes 


Jointing Compound for Vitri- 


Stocks of Tegul-MINERALEAD are maintained in major cities and this hod Vile cat euinines Wares 
easier-to-work, more economical ingot form jointing compound is Pipe 

available quickly. For Technical Bulletin W-9 and further interesting 

information, write 


THE ATLAS MINERAL PRODUCTS COMPANY OF PENNSYLVANIA, MERTZTOWN, PA. 


*ATLANTA 3, Georgia, 610 Red Rock Bldg. *DALLAS 5, Texas, 3921 Purdue St. *KANSAS CITY 2, Kans., 1913 Tavromee Ave. 
PITTSBURGH 10, Pa., 4656 Old Boston Rd. *CHICAGO 1, Illinois, 333 No. Michigan Ave. *DETROIT 2, Michigan, 2970 WwW. Grand Blvd. 


NEW YORK 16, N. Y., 280 Madison Ave. TORONTO, ONTARIO, McRae Engineering 
Equipment Ltd., 11 King St. W. 





THE ATLAS ‘MINERAL PRODUCTS COMPANY OF CALIFORNIA, REDWOOD CITY, CAL. 
*DENVER 2, Colorado, 1921 Blake Street *HONOLULU 2, Hawaii, U. S. A. *LOS ANGELES 12, Cal., 817 Yale Street | 
*SEATTLE 4, Washington, H. D. Fowler Company, 558 First Avenue, South *Stocks carried at these points 








m-m-m-It’s Good !! 


—because it's treated with Aqua Nuchar Activated Carbon. 
In modern, growing cities there is a public demand for palatable 
water that is free from any trace of tastes and odors. To meet 
this demand, the water supply is treated with Aqua Nuchar 
Activated Carbon when necessary to insure an adequate supply 
of clear, palatable drinking water. 


Tastes and odors due to algae can be so intense and obnoxious 
at times that they can be considered in epidemic proportions, 
and the consumer complaints do become sufficiently frequent 
and severe to be very disheartening and discomforting to water 
plant operators. 


Aqua Nuchar Activated Carbon has been demonstrated con- 
clusively to be the most effective means of eliminating tastes 
and odors from water supplies. Check your stocks now and make 
sure that you have an adequate supply of Aqua Nuchar on hand 
to take care of tastes and odors which may suddenly develop. 


Oa AL CHEMICAL SALES ff." " 
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br Detivery N ow 


Stacked on the storage yards of our several plants are ample stocks of cast iron pipe in | 
sizes most commonly used, ready for immediate delivery. Standard fittings are also quickly 
available. Where requirements cannot be supplied from stock on hand, we are in position to 
produce them promptly. In connection with postwar plans you can rely on securing Super-de 
Lavaud or U. S. pit-cast pipe when you need it, as our facilities for pipe production 


have not been reduced in spite of our past and present contribution to the war effort. 








ipe storage and shipping yard at one of our plants, drawn by Hugh Ferriss. 


UNITED STATES PIPE & FounNDRY Co. 


General Offices: Burlington, New Jersey. Plants and Sales Offices throughout the U, S. A. 
WATER WorKS & SEWERAGE, September, 1943 














One Type 


VALVE 


for ALL Uses 
by Changing 


Control Mechanism 


Automatic Check 
Valves: for use in a 
pump discharge line, 
with positive control 
to protect the system 
against surges and 
back-flow. 


Liquid Level Control 
Valves: used for 
maintaining liquid 
level in a reservoir 
between _ predeter- 
mined limits. 


Regulating Valves: to 
be used to control 
rate of flow by 
means of either pres- 
sure or velocity. 


Stop Valves: for shut- 
off service under all 
conditions, the funda- 
mental design being 
the same, the change 
being to replace the 
hydraulic mechanism 
with a motor or man- 
val control. 





ONE of the striking ex- 
amples of our mastery 
of hydraulic problems, 
gained over a period of 
more than 67 years, is to 
be found in our line of 
Rotovalves — one type 
of valve that mee's 
all fluid control problems, by simply 
changing the control mechanism! 


The Conical Plug Valve Principle has 
come down through the ages unchanged, 
effort having been concentrated on effec- 
tive means of operating the plug, and 
new methods of improving control. Of 
the literally hundreds of attempts that 
have been made to achieve this end, we 
have succeeded to a degree that is 
everywhere recognized by those familiar 
with fluid control problems. 


Profit by this experience by consulting 
us in the development of your plans. 


S$ UHycraulics Put Np to ls 


S-MORGAN SMITH COMPANY 
YORK: PENNSYLVANIA ~ U-S-A- 


POWER 4y SMITH 
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In a few minutes, using or- 
dinary wrenches, an out-of- 
line rotary distributor can be 
restored to vertical, when it is 
equipped with the Yeomans 
Leveler. 


Settling of a filter mechanism is not uncommon—due 
to bad subsoil or other cause. Huge stresses thus set up 
almost inevitably destroy the bearings and lead to dam- 
ages which require dismantling, breaking the inlet pipe 
joint, releveling and regrouting, reassembly—a time- 
consuming, costly operation which may well have to 
be repeated. 

Many engineers see the economy of Yeomans Lev- 
eler—look upon this simple, ingenious device as sens- 

ible, low-cost insurance against serious repair costs. 
Installation at city of Tullahoma, 


Tenn. . . . Greeley & Hansen. En- Bulletin 6502 tells the full story—well worth reading. 


gineers; Sill Construction Company, . p 
Contractors Write for it. 


YEOMANS BROTHERS Company 


1438 NORTH DAYTON STREET On OC Oey oy eee a Oe 
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The men and women of Builders dye proud that their continued 
production record and spirit have again earned the Army-Navy 
Award “for meritorious services on the production front.” 


Yes, while we make postwar plans for d&ys of peace, we do not 


forget that these are days of war. Sinc& winning the coveted 


Army-Navy Award last summer we have relaxed not a bit in 
bending every effort toward the all-importaht and immediate 


task of winning the war. 


WaTER WorKS & SEWERAGE, September, 1943 











At Your Service, NOW! 


OODCHLOR 


Hi-Test 


CALCIUM HYPOCHLORITE 


70% Available Chlorine 


Convenient Sterili 


zation 
For Complete 


AN ACTIVE 


A limited supply of HOODCHLOR is still available CALCIUM HYPOCHLORITE 
for civilian protection. COMPOUND 


HOODCHLOR is the ideal chlorinating agent for 


POTABLE WATER TREATMENT 
Maintains water at highest required standards 
of purity. Municipal and private systems of 
over 500,000 gals. capacity should always keep 
HOODCHLOR on hand for emergency use. 


SEWAGE TREATMENT 
SWIMMING POOL SANITATION 
NEW WATER MAIN STERILIZATION 
DISASTER PROTECTION 
FLOODS, FIRES, EARTHQUAKES, AIR RAIDS 


HOODCHLOR is also invaluable for use in 
hospitals, dairies, canneries, and for many 
other germicidal purposes. 





HOODCHLOR is packed: 
12 33%4-lb. cans to the case. 

9 5-lb. cans to the case. 
100-lb. drums (when available). 


AV CHEMICAL CD. inc. 


Executive Offices: 450 West Sist Street, New York, WY. 
Factory. Akron, Ohio 


WOODCHLOR HIGH TEST CALCIUM HYPOCHLORITE - CAUSTIC SODA 
BICARBONATE OF SODA - SODA ASH - CALORIDE OF LIME 
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WATER WORKS 4g » e490 
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H. R. PRESCOTT 
AND 
SONS 
BOSTON — scene of se WORCESTER 
N.E.W.W. Conven- MASS. 
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VALVE CO. 
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US. Naval Base and 


shipbuilding center. 
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SAVE 
FERRISUL 


knowing conditions. 


1. MAKE FREQUENT JAR TESTS of water or sewage to be 
sure of maintaining the right pH for most efficient use of Ferri- 
sul. With conditions in most plants changing daily, or even 
hourly, careful laboratory tests are the only means of constantly 








2. CHECK FEEDING EQUIPMENT OFTEN. Make sure 
that Ferrisul is being dissolved completely. When shutting down 
dry-feed equipment, stop the dry feeder and the water feeder si- 
multaneously. Then, continue agitation for at least a half hour. 





3. CORRECT STORAGE is important. Ferrisul will not freeze 
in winter nor melt and cake in summer, yet proper storage means 
economy. Ordinary care should be taken to avoid breaking pack- 
ages and to keep the chemical from direct contact with water. 





Ferrisur is serving the cause of 
Victory. A single war-essential 
industry is using a large quantity 
in a secret process. Considerable 
additional tonnage goes to plants 
pickling metals for shells and 
other war-vital implements. War 
industries show preference for 
Ferrisul for the same reasons that 
make it popular in your field: 
(1) Its high iron content makes it 
economical ; (2) it has uniformity; 


(3) it is easy to handle and store. 
If you would like specific sug- 

gestions on the most economical 

use of Ferrisul in your plant, we 

shall be glad to have a capable 

member of our technical staff visit 

you. His services will 

be free and put you 

under no obligation. 


Help! Prompt return 
of empty tank cars, carboys 
and returnable drums will 
help speed your next ship- 
ment of Monsanto chemi- 
cals... by helping to relieve 
critical shortages in ship- 
ping equipment. 








MonsANTo CHEMICAL 
CoMPANY, Merrimac 


MONSANTO 





Division, Everett Station, 
Boston 49, Massachusetts. 
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CHEMICALS 


SERVING INDUSTRY... WHICH SERVES MANKING 
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| ACHIEVEMENT 


fice the founding of the Badger Meter Manufacturing 


Company 38 years ago, our engineers and craftsmen 
have been working together to make the best and finest 
precision instruments. This priceless experience is now 
being directed to all-out war production. Eager to give 
all possible aid to the Nation’s war effort, Badger men 
and women are exerting all their efforts to producing 





more and doing their work better and faster. 





LE PA RR 


Since June 18th the Army-Navy “E” pennant has 
flown over the Badger plant. Badger workers wear the 
“E” lapel pin. In earning this most coveted award, 
Badger is also keeping faith with its 102 men and 


women now in the Armed Forces. 


BADGER METER MANUFACTURING CO. 
MILWAUKEE, WISCONSIN 
BRANCH OFFICES: New York City « Tampa, Fla. ¢ Seattle, Wash. « Savannah, Ga. 
Kansas City, Mo. « Marshalltown, Iowa « Waco,Texas « Los Angeles, Calif. 
Chicago. Ill, « Philadelphia, Pa, 
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The sewage treatment plant has become a war produc- 
tion center since the demand for greater food production 
has created the need for fertilizer for Victory gardens. 
Sewage treatment plants are responding by converting 
their sludge into usable fertilizer, thus definitely helping 
to produce more food. 

The sludge cake as it comes from the drying beds is not suitable 
for use, but it can be readily and inexpensively converted into an 
extremely valuable fertilizer with a Royer Sludge Disintegrator. 
Hundreds of sewage disposal plants are doing this and, in many 
cases, making a worthwhile profit. 

The Royer thoroughly shreds, mixes, aerates and further dries the 
sludge cake, reducing it to pea size, removing debris and discharg- 
ing onto pile or truck a high grade, marketable fertilizer that is 
greatly needed by commercial and Victory gardeners. 

Royers are used at many military establishments, where the dis- 
integrated sludge is used to speed up the growing of good stands 
of grass. A Royer “Jr.” which serves this purpose at a Texas post is 
shown in the illustration. 


Royers are available in twelve stationary and portable models, and 
in sizes for every sewage plant: electric, gasoline engine or belt- 
to-tractor driven. 


Royers are obtainable on priority for fertilizer production. 
Write for new “Sewage Sludge Utilization Datalog.” 


ROYER FOUNDRY & MACHINE Co. 
170 Pringle St., Kingston, Pa. 
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|EIMCO SEWAGE FILTERS 


Eimco Sewage Engineering includes research, design, 


construction and installations of Filter Stations. 


Long established supremacy in the Sewage field is due 





primarily to Eimco's careful investigation of local conditions 
so that all equipment is custom built to predetermined 


specfications. 


Accessories such as conveyors, sludge-conditioning 
equipment, vacuum systems, elevators and mix tanks are 
carefully designed and built to take up a minimum of floor 
space and to complete a compact effcient and attractive 


filter station, 


Piet Eimco Engineers welcome an opportunity to aid in 
Preliminary Estimates and lanni t treatments plants. Why not call 
os Sah out planning post-war sewage treatments plants. y not ca 
* * available witho 
Ce eee on them for assistance now! 
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THE EIMCO CORPORATION Sa tT LAKE CiTy 8 UTAH 


NEW YORK 120 BROADWAY SACRAMENTO 1217 7TH ST 
CHICAGO 111 W WASHINGTON ST EL PASO MILLS BUILDING 
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The “fox holes” om the fighting fronts have their coun- 
cerparts in the U.S.A. For here, too, determined men are 
busy keeping the home front in condition for top pro- 
duction. The municipal water supply must be kept un- 
contaminated to protect manpower against epidemics. 
It must be abundant and ready threat of de- 
structive fires. The waterworks engineer and his staff are 
alert to these dangers and are constantly strengthening 


their defenses. 

Ludlow Valves are important lin 
waterworks system. In gate houses, power and pumping 
plants, and along the mains, they are giving the smooth 
trouble-free service that has made them 


nearly 80 years. 

ds ready to advise and cooperate in the 
We are as ever willing to give all 
s departments in the solution 


against the 
ks in the efficient 


operation and 
preferred for 

Ludlow stan 
matter of priorities. 
possible aid to waterwork 


of their problems. 


THE LUDLOW VALVE MFG. CoO., INC. 
TROY, N.- Y. 


UDLOW 
ALVES~= HYDRANTS 


SINCE 


v-7 





HERSEY DETECTOR METERS 


are safeguarding the water supply of fire 
services so necessary for the protection 
of the country’s large industries. This, how- 
ever, is not a new or sudden war meas- 
ure but does take on added importance 
at this time when water supplies are 
strained to their utmost. 

For more than thirty years Hersey 
Detector Meters have had general water 
works acceptance and the approval of 
the National Board of Underwriters. 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS 
CHICAGO — SAN FRANCISCO —108 ANGELES 
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; Cross-Section 
Underground 


If you were to cut a cross-section out of the water and 
sewer lines running through the nation’s communities, you 
would find many, many more J-M Transite Pipe installations 
than we have room for here. 


In fact you’d find thousands of J-M installations throughout 
the United States, and hundreds more in our military camps 
and bases all over the world where the unique advantages of 
J-M Transite Pipe are providing efficient, economical water 
transportation. Note these features: 


RAPID ASSEMBLY . . . TIGHT, FLEXIBLE JOINTS. Even unskilled crews 
can form tight joints easily and quickly with the Simplex Cou- 
pling. Wide sweeps can be made with straight lengths as the 
Simplex Coupling stays tight even when the line is deflected 
as much as 5° at each joint. 


EASY HANDLING. Light-weight Transite Pipe requires fewer 
men for handling. Only the larger sizes need mechanical 
handling equipment. 

TUBERCULATION NO PROBLEM. Non-metallic in composition, 
Transite cannot tuberculate. Its initial high flow-coefficient 
(C=140) can never be reduced by tuberculation. 
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of the Nation's 
Waterways 


LOW MAINTENANCE. Made of asbestos-cement, Transite’s in- 
herent corrosion-resistance and maintained strength contrib- 


ute to its low maintenance costs. 


Transite Pipe is available for both military and essential 
civilian needs. Get the complete facts today by writing for 


Transite Pipe Booklet TR-11A. For information on Transite 
Sewer Pipe for lower cost sewage disposal systems, ask for 
TR-21A. Address: Johns-Manville, 22 East 40th Street, New 
York, 16, N.Y. 


JOHNS MANVILLE * 
PRODUCTS Mtansite Pipe 


FOR EFFICIENT, ECONOMICAL WATER AND SEWER LINES 
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More and better equipment on the 
fighting front means a shorter war 
and fewer American lives lost. You 
can help by saving vital metal 
wherever possible. 

One way is to substitute ARMco 
Emergency Wood Pipe for drain- 
age structures made of critical 
materials, This sturdy pipe requires 
no steel sheets and bands, wire mesh 
or metal reinforcing. It is easy to 
handle, saves on transportation and 


ARMCO 


has ample strength to meet engi- 
neering standards. When the emer- 
gency is over, a corrugated metal 
pipe may easily be threaded 
through or jacked around the wood 
structure. 

Armco Corrugated Metal Pipe 
is only on temporary “leave of ab- 
sence.” It will be back after the 
war with its flexible strength, long 
lengths, tight joints, and low instal- 
lation costs. 


\ 
| 
| 
| 
| 
| 
! 

! 

/ 


Meanwhile, steel must not be used 
in any drainage structure unless 
engineering integrity demands it. 
Remember it’s not just pounds of 
metal you are saving—it represents 
ships, trucks and tanks delivered 
to our fighting fronts. As desirable 
as Armco Ingot Iron culverts are, 
you'll find Armco Emergency Pipe 
a practical substitute. Write for 
data. Armco Drainage Products 
Assn.,135 Curtis St., Middletown, 0. 


EMERGENCY PIPE 
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“CHICAGO” EQUIPMENT 
AND SERVICE 
FOR YOUR POST-WAR 


















COMMINUTOR 

































SS eer SEWAGE PLANTS 
\ 
\ . 
Time-Tested and Further Proved 
by Severe War-Time Use 
| 
Complete preliminary 
| reports on rational applica- 
! tion of equipment, includ- 
i —a ing cost and operation 
/ SCRU-PELLER estimates and schematic 
/ Centrifugal Pump With Cutting Screw Feed. 
/ layouts. 
/ 


P SWING DIFFUSERS 
Based on 10 years experi- Diffuser Tubes May be Raised to Tank Walk Without 
Interrupting Operation. 





ence in furnishing process 






equipment for 238 com- 






plete treatment plants. 










Actual operation records 
of existing installations. 










Supervision of installation 


and operation insures suc- STATIONARY DIFFUSERS 
Air Main and Tube Holder Combined in a Single Pipe. 






cessful operation of plant 






and equipment. 










Our district sanitary engin- 















used 

Can't Clog. Solids Do Not Pass Through the eers will be glad to review 
less Impellers. 
3 it. your post-war problems 
s of © Sewage flows through inlet pipe. with you. Write today. 
ents 2) Coarse sewage matter is retained by 
red strainer, 
able D Str 

@ Strained sewage flows through idle COMBINATION AERATOR-CLARIFIER 

= pump to basin. For Housing Projects, Institutions and Small Towns. 
pe @ Special check valve closes: sewage and 
for coarse matter are pumped to sewers. 


. CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION fg 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS if 
Electric Pumps: Circulating, Bilge, 
Scru-Peller, Flush-Kleen, Plunger, 
Fire, House, Condensation, Vacuum. 


Swing Diffusers, Stationary Diffusers. | 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors. j 
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Note these outstanding 
advantages: 


1, Flexible drive with “knee 
action" connections. 


2. Smooth, streamlined sludge 
coiiection without any whip- 
ping action or local disturb- 
ance. 


3. Low power requirements 
because full use is made of 
leverage. 


4, No wear on gears or driv- 
ing mechanism — peripheral 
drive operates under an ex- 
tremely low torque. 


5, It is impossible to overload 
the Flexidrive. 


6, All mechanical parts easily 
accessible for maintenance 
without interrupting service. 








GRAVER FLEXIDRIVE CLARIFIER 


For Clarifiers of 45 feet diameter or larger, Graver offers equipment 
that does not require precision tank finishes or accurate tracks. The 
Flexidrive principle of construction permits the bridge to easily 
follow horizontal and vertical “off” dimensions. The “knee-action” 
principle, which has been universally adopted by the automotive 
industry, permits full power transmission with flexible, smooth action 
and low cost of installation. 

Primary Clarifiers are equipped with an Automatic Skimmer 
which operates on a brand new principle and has many outstanding 
features. Avoiding al! of the disadvantages of surface suction types 
or scraping mechanisms, this skimmer positively traps the scum and 
removes it to the last ounce. 

Used with the Graver Flexidrive Clarifier, the skimmer can be 
operated to suit actual requirements, since it can be set to remove 
scum on any desired schedule from once every revolution to once 
a day. 

Whatever your clarification needs, consult Graver. We'll gladly 
give you full details without obligation. 


GRAVER TANK & MFG. CO., INC. 


4809-43 Tod Ave., East Chicago, Ind. 


CATASAUQUA, PA. CHICAGO TULSA 


NEW YORK 


Sewage Iucatment Eguysment 
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TO SAIL THE 


80,000 tons of ferrous metal—enough for a small 
Armada of eight 10,000-ton Victory ships—that is 
the contribution of Lock Joint Reinforced Concrete 
Pressure Pipe to the war effort. 

This conservation of iron and steel in the produc- 
tion of vitally needed projects was accomplished 
without lessening in any way the high quality or 
performance of these pipelines. 


LOCK JOINT PIPE COMPANY 


Established 1905 
AMPERE, NEW JERSEY 


Denver, Colo. Chicago, Ill. Kenilworth, N. J. 


Lock Joint Pipe Company specializes in the manufacture and 
installation of Reinforced Concrete Pressure Pipe for Water 
Supply Mains as well as Concrete Pipe of all types for Sani- 
tary Sewers, Storm Drains, Culverts and Subaqueous lines. 


SCOPE OF 
SERVICES 


Kansas City, Mo. Rock Island, Ill. 


White Plains N.Y. + Valley Park, Mo. - Cleveland, Ohio - Hartford, Conn. - Navarre, Ohio 


SEVEN SEAS 


Concrete pipe, ideally used in peace-time for the 
construction of water supply, mains, sewers and 
culverts, is even more suitable in war-time with its 
all-out conservation of time, labor and material. 


Whether your project is large or small, your "phone call, telegram, 
cable or letter to any of ovr ofjices will bring a prompt reply. 
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NOW OVER 100 


ALOXITE BRAND POROUS FILTER 
UNDERDRAIN INSTALLATIONS 








Filter with plain 
plates supported as 
false bottom. 




















Filter with chan- 
neled plates di- 
rectly on floor. 


























ONSULTING engineers and waterworks men have been in continuous operation for more than 
have always encouraged and practiced progress seven years. This is what engineers and superinten- 
in design and operation. Some degree of conserva- dents consider “Time Testing”’. 
tism is essential, however, because a continuous, safe, Porous Plate Underdrains will save money in solving 
water supply is their prime responsibility to Mr. your problem whether it is constructing new filters 
Customer. Thus, outstanding departures in design and or eliminating filter bottom troubles in old filters 
operation must be “Time Tested”. Furthermore, this construction does not require large 
The obvious benefits of eliminating all graded gravel quantities of materials that are not 
and other filter bottom equipment are now being available because of the present war 
proved in more than 100 installations, some of which effort. Write for further details. 


Every hour this war is shortened will save $12,000,000. The 
lives it will save are priceless. Let’s get it over with— quickly! 


a. 


CARBORUNDUM 








al 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapid! 


(Carborundum and Aloxite are registered trade-marks of and indicate manufacture by The Carborundum Company 
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OPEN 


PEERLESS 
| PUMPS 








filters HI-LIFT TYPE 
filters. Vertical Rotative Shaft Pump 
large Positive Displacement 


10 to 60 Gallons Per Minute 


eo TURBINE TYPE 
(Deep Well) 


15 to 30,000 Gallons Per Minute 


HYDRO-FOIL TYPE 
600 to 220,000 Gallons Per PEERLESS PUMP DIVISION 


“| nee Food Machinery Corporation 
FACTORIES: | 
» 301 W. Avenve 26...Los Angeles 31, California i 
ail San Jose 5 and Fresno 16, Calif...Canton 6, Ohio 
P 


Distributors in Principal Cities 
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IN YOUR 
POST WAR PLANNING 


Bemember— 


The INFILCO Equipped 
Water Purification Plant 


CENTRALIZES EQUIPMENT RESPONSIBILITY 


AND ASSURES COORDINATED RESULTS 


You are invited to make use of the experience gained by 
Infilco during the 40-odd years of designing and manufac- 
turing every type and size of water purification equipment. 

In furnishing everything required for water condition- 
ing—from Accelators to Zeolites—Infilco offers you the 
important advantage of undivided responsibility for suc- 
cessful equipment operation. 

And—your plant will be in step with modern develop- 
ments, because Infilco has always been the first to intro- 
duce and adopt worthwhile improvements, as well as first 
to discard anything proving to be a hindrance to progress. 

The services of its staff of experienced engineers and 
laboratory facilities are at your disposal for the asking. 


_nomsapimmnennonmnemmnenaed 


IN FI LG @ 


INCORPORATED 
325 W. 25TH PLACE «+ CHICAGO, ILL. 





PRODUCTS 


Accelators 
Aerators 
Automatic Controls 
Chemical Feeders 
Clarifiers 
Coagulators 
Digesters 

Dosing Siphons 
Filter Equipment 
Flow Controllers 
Flow Gauges 
Fluorex Purifiers 
Gravity Filters 
Hydraulic Controls 
Hydraulic Switches 
Hydrodarco Purifiers 
Level Controls 
Lime Slakers 

Loss of Head Gauges 
Mixing Equipment 
Pressure Filters 
Proportioners 
Recarbonators 
Rotary Distributors 
Samplers 

Settlers 

Sewage Activators 
Sewage Equipment 
Sewage Griductors 
Venturi Tubes 
Wagner Underdrains 
Water Filters 

Water Softeners 
Zeolites 





i ee ai 
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a. 
Sewage sludge gas engines Vertical MIXFLO_pumps 


WORTHINGTON 


EQUIPMENT for SEWAGE PLANTS 


CENTRIFUGAL PUMPS 
FOR RAW SEWAGE, SEWAGE SLUDGE AND GENERAL SERVICES 


SEWAGE GAS ENGINES DIESEL ENGINES 

CONVERTIBLE GAS-DIESEL ENGINES 

STEAM AND POWER PUMPS 
TURBINE WELL, SUMP AND DRAINAGE PUMPS 
STEAM CONDENSERS AND AUXILIARIES 
FEEDWATER HEATERS 
VACUUM PUMPS_~. STEAM-JET EJECTORS 
STEAM TURBINES 
REDUCING AND INCREASING GEARS 
STATIONARY AIR COMPRESSORS 


PORTABLE AIR COMPRESSORS 
FOR CONSTRUCTION AND MAINTENANCE 


ROCK DRILLS AND CONSTRUCTION AIR TOOLS 
MULTI-V-BELT DRIVES LIQUID METERS 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
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Augustus Hall 
couldn’t have a 
better reason for 


going 


1 a 
fr 


It would be difficult to find a man who 
realizes—better than Augustus Hall 
does—the importance of all-out war 
production. 

Himself a veteran of the first World 
War, “Gus” has only to think of his 
son, Arthur, U. S. Army Air Corps... 

This Hall father-son “incentive” 
isn’t at all unique at American Brass. 
For thousands of other workers here 
have a similar added stimulus to pro- 
duce, quickly, the finest possible cop- 
per and brass war material for their 
sons, brothers, relatives and fellow 
workers .. . to help them win their 


Uji 


Staff Sergeant Arthur Hail, U. S. 


Army Air 


Corps, formerly in Air- 


craft Parts Assembly Dept., The 


American Brass Company, and bis 


7) American Metal Hose Branch of The 


battles . . . so they can come home 
sooner. That’s the motivating spirit in 
every plant operated by The American 
Brass Company—of which all ten 
U.S.A. plants fly the Army-Navy “E”. 
Individually and as a nation, the 
American people are united in fighting 
this war—on the battle front and the 
home front... buying War Bonds... 
donating blood . . . conserving critical 
materials—and giving their lives. 


Everdur Metal in War and Peace 


And we can all have the satisfaction of 
knowing that the restrictions and sac- 
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Dad, Augustus Hall, accountant in 
the Timekeeper’s Office, see eye to 
eye on doing the best possible job 
today so that victory will be that 
much closer tomorrow, 


rifices of today help make possible 
tomorrow’s victory. For example, Ever- 
dur* Metal, Anaconda’s strong, Corro- 
sion-resistant copper-silicon alloy, is 
being produced in large quantities- 
not for water works or sewerage treat 
ment construction—but for tough wat 
jobs like screw fastenings in PT boats 
and hydraulic lines in airplanes. 
*Reg. U.S. Pat. Of. 


THE AMERICAN BRASS COMPAN! 


General Offices: Waterbury, Connectiait 
Subsidiary of Anaconda Copper Minis: Company 
In Canada: Anaconda American Brass Ltd., 
New Toronto, Ont. 

























Check List of 


HOOKER ne 
WATERWORKS 


AND SEWERAGE 


















SHIPPING 


— CONTAINERS 


DESCRIPTION 






Chemical Formula 
Molecular Weight 







wy: pana S 























by Purification LIFE 
' ime Control 
CoO 7 = White powder with Sewage Treatment Drums containing is a job for such uni- 
3H,0—364.1 chlorine odor Germicide 100, 300 and 800 Ibs. po high quality chemicals 
General as HOOKER Chlorine used in 






Disinfectant : 
the manufacture of anti- 


malarial and Sulfa drugs. 
















Drums containing 








































Conte Sade oe ee Softening Water 100, 220, 400, 700 
NoOH—40.0 solid 
Ibs. and Tank cars 
SAVING A 
CHILD’S 
Cylinders contain- LIFE 
Gite tents e — Water Purification . 100 and 150 Ibs. 
ine, Liqu range liquid or Sewage Treatment rums containing 
Clh=70.90 greenish yellow gas Oder Control 2000 Ibs. and Tank is a job for this 
Slime Control cars containing 16 same HOOKER- - 
and 30 tons product when used by \ water- 
works engineers to prevent 
Ferric Chloride — Sludge —— een water-borne disease. 
Solution - M — Conditioning containing 50 Ibs. 
FeCl,—162.2 7 and and Tank cars 





Sewage Treatment 














SAVING A 
















ssible NATION‘S 
>, Ever. Heading this checklist are HOOKER’S earliest products, Bleach- LIFE 
corro- ing Powder and Caustic Soda, two standbys widely used by muni- eae 
loy, is cipalities for many years. Used in connection with water systems ON) of ot ath alien 
ities— and sewage systems, they have been accepted as a standard of " Sesiedentiaah 
treat uniformly high quality. _a et o~ Hg Atty ites 
ph we From these two chemicals, the HOOKER group of products has plea Bega an | 
- grown to a hundred, including Liquid Chlorine and Ferric Chloride duy—and up hee the very limit 
+ ’ of our capacity. 





Solution. Write for more detailed information on any of the prod- 
ucts mentioned on this page. Ask for list “W9”. 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS, NEW YORK 
Tacoma, Wash. 





PAN! 
ecticut 









Wilmington, Calif. 





Lid., New York, N. Y. 


Hooker Cremcas ) 
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Are You “Saving at the Bung 
and Losing at the Seams?” 






































SIMPLEX RECORDER TYPE MAC SIMPLEX PORTABLE MANOMETER SIMPLEX PITOT TUBE 


Get an up-to-the-minute overall picture of the actual operating 
efficiency of your water and liquid distribution systems, large pumps, 
meters, etc., by making a survey with Simplex Pitot Equipment} 


Present day demands on all equipment in process 
and water supply plants is so great that inefficiencies 
creep in without apparent reason and sometimes 
escape notice. A simple test can put the finger of sus- 


picion on the exact spot where trouble is occurring. 


A complete checking survey of your distribution 
lines, and units in those lines, involves very little 


time, and the expenditure of an almost negligible 


amount of money. Simplex has many examples 
showing where the entire cost of checking up we 
saved in one month by restoring the normal raiel 


efficiency to equipment found to be under par. 


Write today for Simplex Bulletin 200 — Manom 
eters; Simplex Bulletins 22, 
23, 24 — Pitot Equipment and 
Theory. Copies will be sent 


without obligation on request. 


SIMPLEX VALVE & METER COMPANY 
6743 UPLAND STREET, PHILADELPHIA, PENNA. 
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Gt MERIT 


WILL SERVE You BEST 





In chemical proportioning pumps... WILSON 
Pulsafeeders submit for your consideration the 
following evidence of HIGH MERIT: 


Supported by extensive experience 
dating from 1914, the Wilsons, 
in 1931, in a basement work- 
shop, commenced working 
out a mechanical dream 
of long standing... Wilson 
packless, piston, positive 
displacement pump... with 


no contact between chemical 





=a handled and operating parts of unit. 

, By 1937 that dream was being interpreted 
Hing into world-wide service to the extent that 
mp5, cramped quarters in a loft building were en- 
ren!, tirely inadequate. Manufacturing was moved 

to 110 Washington Street and in midsummer 
amples 1942, again moved to the present five-story 
up ws brick building at 205-209 Clinton Street, 


1 rated 


ar. 


Buffalo, owned and solely occupied by Wilson 
Chemical Feeders, Inc. High Merit alone 


lanom accounts for this Wilson Pulsafeeder progress. 





vy 






















































\ 
Established 1931 


Government 
agencies and lead- 
ing authorities endorse 
WILSON Pulsofeeders to 
the extent thot many Wilson 
units are now serving in North, 
Central and South America, 
Africa, Near East, the 
Orient and Islands 
of Atlantic and 
Pacific. 















With modern Research Laboratory 
in charge of Lawrence F. Wilson, 
(“Bud,” son of F. E.); with an 
Engineering Department second to 
none in the field; with a Testing 
Department that guarantees hu- 
man perfection... plus a modern 
Machine Shop and a large staff 
of earnest, intensely interested, 
highly skilled people...with Tank 
Factory and Assembly Shops and 
with a general Office that really 
coordinates...this team is really 
equipped to serve you. 




















































Early in 1943, the armed 


services of our govern- 





ment required more than 
one thousand WILSON 
Pulsafeeders...and they got 







same pronto, thanks to the 






greatly expanded manufacturing 





facilities of Wilson. We believe this is fur- 






ther evidence of high merit... both of appara- 






tus and manufacturing facilities... high merit 






that can serve you well. 






x*kk 







Your inquiry for defi- 






nite equipment to suit 









your needs or for lit- 






erature... will receive 








prompt attention. 





CHEMICAL FEEDERS, Inc. 
(| MANUFACTURERS OF CHEMICAL FEEDERS FOR ) 
PROCESSING AND WATER CONDITIONING ’ 


203-209 CLINTON STREET (P. O. Box 998) BUFFALO 4, N. Y. 





with experience in this and allied fields since 1914 


WaTER Works & SEWERAGE, September, 1943 





SOLVING WATER PROBLEMS 
he 


Calgon solves 
4 water WOrkS problems 


‘ 
1. revents sca 


plant, P heaters 
and hot-water 

meters oF 

system 

s a thin 

—Calgon form 

, troi— Co * 

Corrosion com” etals and metal © 

? ve film on d higher This 

such an e* 
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corrosion 
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iym carbon 
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CALGON 


ast calgon, inc. 


— 


WATER SUPERINTENDENT: 


“What did we do about corrosion? 
We solved that problem with Calgon.” 


ERE'S what water superintendents in hundreds of American 
cities have done to solve the water problems of their various 
customers. Scale and corrosion troubles of big and little industrial 
plants, laundries, restaurants, hospitals and households are all 
being met by one proven method, the Calgon* treatment. 
Calgon prolongs the life of iron and steel water pipe and water- 
using equipment for the entire community. Inexpensive, since only 
a few parts per million are needed, added at the pumping station 
by asimple feeding device, its benefits are felt throughout the system. 
‘he four paragraphs on the left give an accurate resumé of Cal- 
gon’s action in various phases of this preventive treatment. Read 
them carefully. 
You can help to prevent shutdowns, to keep industrial and 
domestic water equipment operating at top efficiency. Get the whole 
story of Calgon’s service. Write to us today for complete data 


relating to your water problems. 


*Calgon is the registered trade-mark of Calgon, Inc., for its glassy sodium phosphate products. 


A SUBSIDIARY OF 
HAGAN CORPORATION 


HAGAN BUILDING 
PITTSBURGH, PA 








A pair of pants is not as hard to replace as vital motor 
parts— but in either case, you’re more interested in 
protection than in replacement. Macmillan RING- 
FREE Motor Oil protects pistons... rings... valves... 
bearings because it reduces friction faster! 


Reduced fuel consumption is 
proof of friction Reduction! 


If friction is reduced, more horsepower is released to 
the drive-shaft—and this extra horsepower should be 
measureable in reduced fuel consumption. ‘Compare 
RING-FREE with any other motor oil on that basis 
under similar conditions! 


RING-FREE removes carbon 


Carbon removal is a natural RING-FREE function, 
inherent in the crude oil and retained by the exclusive 
Macmillan patented process. RING-FREE removes 
carbon while the motor runs! 


In 1094 certified road tests, with various makes of owner-driven 
cars, the average immediate saving of gasoline was 1.3 miles per 
gallon after crankcases were drained and refilled with RING- 
FREE. In many types of Diesel operations, as much as 25% re- 
duction in operating costs (including maintenance and fuel) are 
reported. At the same time, oil const mption is reported decreased! 


Macmillan RING-FREE Motor Oil combines 
all these qualities: 1—Removes Carbon, 
2—Reduces Friction Fast, 3—Saves Fuel, 
4—Has Great Film Strength, 5—Has High 
Heat Resistance, 6—Long Cling to Metal, 
7—Fast Penetration, 8—Is Non-Corrosive, 
9—Is Less Affected by Dilution. 


Macmillan Petroleum Corp. 


50 W. 50th, New York © 624 S$. Michigan Ave., Chicage © 530 W. 6th, Los Angeles 


Copyright 1943 Macmillan Petroleum Corp. 


REDUCES WEAR BY REDUCING FRICTION 
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HEAVY DUTY MIDGET 


Cllor-0-"Feeder 


For the first time since “Pearl Harbor,” in- 
creased production permits us to offer the well- 


known “Little Red Pump” for immediate ship- 
ment from stock on priorities of AA-4 or better. 
AC drive motors can be supplied either 110V or 
220V (not dual voltage), 60 cycle, 1 phase. This 
Chlor-O-Feeder is a constant rate, manually 
adjustable diaphragm type pump suitable for 
injecting against low or negative pressures 
(water pump suction) or positive pressures up 
to 85 lbs. per square inch. Capacity variations 
from 1/2 to 61/2 gallons per hour are obtained with af chic 
a 3-step cone pulley and belt drive, and stroke The 
length adjustment cam. sie 


In addition to hypochlorite feeding at thou- = 
sands of civilian and military water and sewage ng th 
plants, the Heavy Duty Midget Chlor-O-Feeder, mace 


now available in stock, can be used for the accu- - 
rate feeding of many other chemicals. 


“Expe 
Clarifi 


* DROPORTIONEERS, INL |= 


St. Lou 
9 N. CODDING ST., PROVIDENCE 1, R. I. 


c SFP Baie * 
ae 
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COMING! 

i that this issue is preponder- 

Readers a issue, and is dedicated to the 


antly a water Ww Works Convention this month 
New England Water Works Conven VOL. 90, NO. 9 C O N T 7 N T S SEPTEMBER, 1943 


in Boston. issue is being planned as a sewerage 
On Sot rated to the Sewage Works Federation 


jssue, i hi o. In consequence 

ext month in Chicago. — dd 

Conver ne verage articles planned originally for this - 

‘sue are being nee ne Sewage Works Fed- Water Meter Testing An Art ............cccccccccccees pile Oe 
eration Number next m , By La Verne Trentlage 


ang of Meters, 
° ° linois. 
“Sewage Works Ventilation” — 


bject of an article revealing design con- . . PE eet 

is the os ject vratures of, and the operating re- Water Supply Observations During Black-Outs............. 322 
vite of the impressively effective ventilating sys- By Fred J. Reny 
- of the Minneapol:s-St. Paul Treatment Works General Manager, 
ot in particular the installation serving the Portland Water District, 
sacening and Grit Removal Building. The author Portland, Maine. 
and designer a 20EPFER.* Chi - eS 

GEORGE J. SCHROEPFER,* Chief Engr. Cantos’ of Comptes ci dsccandcidietéocteencecavesp eeu 323 

The Minneapolis-St. Paul Sanitary Distr. 
*President of the Sewage Works Federation. By Robert Spurr Weston 


Late Consulting Engineer, 
Boston, Mass. 


T “The Novel Sewage Treatment Plant and Can- : oo ‘ : 
ning Waste Treatment Works of Cokato, Maine Water Utilities Assn’s 108th Meeting................ 328 
Minn.” A Report by Horace L. Clark, 
to be described, as announced in the last 
wn ienees. This combination of economical waste Double Check Valve Performance....................+.- 
wage treatment is worthy of note and study 
) ant hose confronted with similar problems which jade ton ae 
exist in so many small towns all over the country, Connecticut State Dept. of Health, Hartford, Conn. 


and should commute a ate syne Bt oe r* os 

itation works. e effective solution of Cokato’s nee 

problem is described by— P-141 Order Interpreted by Government Division............ 334 
W. E. KING, Consulting Engineer, 


in- St. Paul, Minn. Bier Pleo Cemeline Ba 6a ons cewoseticesiccncdccdcani 335 
By Basil Miller, Superintendent, 
Il. “Sewage Works Financing and Joint Billing” Water, Electricity and Sewerage, 
. . 3 Fennimore, Wisconsin. 
ip- Is a contribution which ha meng the method of 
arriving at sewer service charges, involving a rate . a j : i 
structure somewhat different from most methods a 10on in BPEIMMCS .nccccccccccssvssececese 
hat diff f hod Community Sanitatio: Wart 337 
of charging and billing for such service by a me- By Arth D. W ‘hi 3 : 
er. dium size city which employs joint billing for Dept. of Public Health, eee 
water and sewer service but maintains separate 
a Boston, Mass. 
or accounts for each. The author is— 
JOHN A. GOETZ, Supt., : ene 
Lis Water and Sewerage Department, Mattoon, II. Third Edition of Water and Sewage Laboratory Manual— 
A rs IRE Reta, Se i BN rey 340 
‘The Treatment of Woo i , , 
y ” I Scouring The Story of The Fire-Line Meter....................000055 341 
or Wastes At a Profit ae Rehest &. ~ 
It is not commonly possible to treat an industrial Eouten ‘Desatemell, Heenew feaie Co. 
waste for the alleviat‘on of stream pollution, and South Beston. Mass. ? 
eS gs in so do:ng. How such is to be ac- e r 
complishe y a new process, now being adapted a ole . P 
Ip to full plant scale use after a long period of study The Use of Liquid Chlorine in The Treatment of Water and 
and development in the laboratory and a pilot ek ER Fr ee Ey ee OPEL ERY Bees 345 
plant, is described in some detail. The profit comes . ’ 
1S through the recovery of valuable wool greases. By E. Sherman Chaxe, Ass’t Ergineer, 
separated from the waste by an ingenious method New York State Dept. of Health, 
th a chlor:ne application. The process and plant are Albany, New York. 
described by— 
6 HARRY A. FABER, Research Chemist, The Application of Ferric Salts in Water and Sewage 
The Chlorine Institute, Inc., New York, N. Y. itt bn kes osx Kone os ees whee in se ntedn 317 
By Francis K. Burr, 
« Technical Service Department, 
bag wey the Sewerage System Monsanto Chemical Co., Boston, Mass. 
j- ittie hoc 
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7. and other questions vital to the 
efficient operation of a metered sys- 
tem can only be answered from the study 






of records. The experience and records 






of others will give you a fairly accurate 






guide, enabling you to start a program. 



















Th 
Then, when your own records have been 2 
established, you can alter the program = 
e 
originally set up, adjusting it to the per- ‘1 
use 
formance of your meters. A meter record toil 
an 
card, such as that shown, made out for ~ 
each meter in your system, will form the ; 
18 
basis for your records —the proper use acet 
, cou 
of which will result in more efficient pen 
and profitable operation of your meter . 
mak 
department. evel 
recc 
entatives will be glad to help you work on your problem. 7 
you in touch with Water Departments having similar be } 
yours, and who already have the required experience. racy 
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WATER METER REPAIRING—STRICTLY 
AN ART 






Some Practices in the Elgin Shop, with Especial Emphasis 
on the Chamber and Piston Grinding-In Process 


By LA VERNE TRENTLAGE* 
Superintendent of Meters 


it be said that it requires a minimum of one year 

of training under proper supervision to become 
“just a good” meter repair man. To aid the individual 
in his work, there are three requisites essential to suc- 
cessful meter repairing—equipment, environment, and 
the psychological aspect of the work. Equipment is 
shown in the accompanying figures, as is environment. 
The latter consists of plenty of light, both natural and 
artificial, fresh air, “elbow” room, sanitary conditions 
and ship-shapeness of the shop. The psychological 
aspect is instilled before the man ever “takes the bench.” 
He is first taught the important established fact that 
“17 per cent of all water used in the average home is 
used at flows of % g.p.m. or less, and that the average 
toilet leak is between ¥3 and 4 g.p.m., thereby causing 
a normal bill to increase from $4.20 to $9.00 or more 
per quarter.” 

On jearning these facts, the operator realizes that it 
is his responsibility to make each meter register a high 
accuracy at the %4 g.p.m. flow. The “big trick,” of 
course, is to accomplish this result at a minimum ex- 
pense for new parts and time. 


There are in service today in this country many 
makes of meters that cannot be successfully repaired to 
even “operate” at these low flows. Some, however, wi! 
record fairly accurately, while others will record ex- 
cellently. For example, one make of meter registering 
a % g.p.m. flow accuracy of 90 per cent or better will 
be bind-free enough at smaller flows to allow an accu- 
racy of 80 per cent or better at 14% g.p.m., while another 
make registering a %4 g.p.m. flow accuracy of 76 per 
cent or better will be only bind-free enough at the 
smaller flows to allow this meter to merely “run” with 
poor accuracy. 

It is plain that all repaired meters at %4 g.p.m. must 
register at high accuracy if they are to record the 
smaller streams which make up the 17 per cent of the 
total water used daily in the average home. 


T: ANSWER a question often asked the writer, let 


Meter Repair Procedure—Some Things Learned 


The following paragraphs describe how meter repair- 
Ing is accomplished in Elgin. All meters, generally 
speaking, are classified into two groups: old style, 





ELGIN, ILLINOIS 








The Author* 
(Checking a Meter Test) 


manufactured before 1920; and new style, manufac- 
tured since 1920. 
Old Style Meter: To repair the old style meters re- 


*One of the award winners in A.W.W.A.’s recent prize paper 
contest, open to Water Superintendents and Managers reporting 
accomplishments in Wartime Operating and Maintenance Pro- 
cedures. This particular paper however was written expressly for 
Water Works and Sewerage. 
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quires a truly skilled individual, well versed in the rela- 
tion and value of one part of a meter to another. An 
assortment of good tools and equipment is likewise re- 
quired. Even then the odds are against the operator 
for turning out a quick, easy and high accuracy job for 
low-flow. This is true because in the early pioneer days 
little thought was given by manufacturers to strength 
of parts, number and size of machine surfaces within 
a casing, quality of workmanship, and tolerances. 

These older meters were, therefore, born with com- 
plications—complications which must be overcome in 
order to meet the present day 44 g.p.m. accuracy speci- 
fication. Added to the inherent complications are those 
caused by severe distortion by frost in climates where 
below freezing temperatures occur. Distortion causes 
casings and many parts to become sprung and mis- 
aligned, a condition which may take place without 
breaking the meter bottom. Some of these older meters 
are impossible to repair, and this explains why we have 
junked so many of our older meters. 

New Style Meter: The more reeent and modern 
meters are largely free from the factory-born compli- 
cations, but frost still distorts all meters, although on 
a reduced scale. Under normal conditions, the new style 
meter is quicker and easier to repair with restoration 
of low-flow accuracy. It is true that some makes of 
meters have been improved more than others, and water 
meters may still be graded as A, B, or C—the “C” 
standing for “culls.” 


Shop Routine and Cleaning 


As a prelude to the step by step routine of repairing 
an old style meter, a short description of the general 











shop routine is pertinent. All repairing is done ~ 
“production line basis” in groups of 15 meters, 

of the necessity of employing the acid bath Process fop 
cleaning and bright-dipping, water is heated both for 
“drying and cleaning solution” purposes. The tempers. 
ture of the water for the cleaning solution must be 
near boiling, while for drying purposes 160 deg. P. ig 
sufficient. Inasmuch as it requires 1% hours to Teach 
these temperatures in the shop equipment, it would be 
wasteful to do so for a smaller number of meters. 


Older meters are so heavily corroded internally ang 
generally so dirty externally that an acid bath is neces. 
sary. Fig. 1 shows the acid bath equipment as Well as 
the repair bench and other equipment in the mete 
repair room. Fig. 2 shows conditions of meters befor 
and after cleaning and bright-dipping. The type of gop. 
rosion within these meters cannot be removed by wire 
or fibre brushes. Steel wooling and scraping would yp. 
quire 30 minutes for a measuring chamber. A gear 
train would never be clean and neither would the jp. 
terior of a casing. Therefore, the acid bath is necessary 
to meet the first requisite for successful repairing 
namely, that all parts be immaculately clean. The 
dirtier, more corroded and incrusted the parts are, the 
less the defective parts can be detected and the Jeg 
sensitive and less accurate will meters record, thereby 
allowing water to be used but not paid for. j 


A piece of fuzz (lint) from a rag or wiping cloth, 
minute grain of sand, or a flake of corrosion from 
inside the casing greatly impedes a meter’s operation, 
On the other hand, the meter may register a potential 
97 per cent accuracy at low flows internally, but if the 


Fig. 1. Meter Repair Room 
Acid Bath at Left. Assembly Bench at Right. 
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Fig. 2. Before and After 
Cleaning and Bright-dipping 


external register is stuck with corrosion, the meter will 
not record water passing through it. Cleanliness cannot 
be overdone nor stressed too highly. 


Cleaning Meter Bottoms 


Cleaning includes removal of corrosion from meter 
bottoms. In cleaning meter bottoms with a wire brush, 
electrically operated, extra help was usually required. 
Fifty bottoms were cleaned at a time. The cost per 
bottom was $.094 or $4.70 for the lot of 50. To clean 
the yearly average of 700 bottoms cost $65.80. 


Due to the war born shortage of labor and the diffi- 
culty of obtaining special brushes, a Rattle-Barrel was 
devised, similar to that used in foundries. The main 
ingredients were: old washing machine motor and 
stand, one five gallon oil drum, 700 steel jacks, a belt, 
two bearings, and one coat of aluminum paint. After 
revolving for two hours, 50 bottoms are now cleaned 
perfectly and without the aid of wire brushes or man 
power. The cost was immediately reduced from nearly 
10 cents per bottom to approximately 1% cents each, 
or the yearly average cost was reduced from approxi- 
mately $66 to $10.50. Also, where previously a new 
brush was required for every 88 bottoms at $3.50 per 
brush or $28 per year, no expense for brushes is now 


Fig. 3. The Rattle-Barrel 
(For Cleaning Meter Bottoms) 


incurred and the cost of the entire material for the 
Rattle-Barrel was only $25. Fig. 3 shows the Rattle- 
Barrel and Fig. 4 shows a bottom before and after 
cleaning and ready for repainting. 


Repairing Procedure 


As an example let us take an old style “open train” 
meter of 1913 vintage. It is to be converted into an 
“oil enclosed” type with 90 per cent accuracy or better 
at a flow of % g.p.m. After dismantling, the meter is 
cleaned and bright-dipped. Tools used in the repairing 
are shown in Fig. 5. 


Gear Train: The first unit to be repaired is the open 
gear train. After replacing all worn gears, center bear- 
ing bushing, side spindles and sleeves, a new style lower 
plate is installed. When used in conjunction with a 
special fibre gasket and the train filled with Gredag, 
the gears operate in oil and graphite. All points where 
it is possible for oil to seep out are touched with “Dutch 
Brand” shellac. Fig. 6 shows the old open train along- 
side of a converted job done in our shop. 


Measuring Chamber: The next unit to be repaired is 
the measuring chamber. This chamber is the very 
heart of any meter as it actually measures the water. 
It is also the seat of most meter troubles. 


After cleaning with acid (never bright-dip) the sur- 
face should always be polished up. This we accomplish 














Fig. 4. Meter Bottoms 


Before and After Cleaning. The Cleaned Bottom Next 
Receives a Paint Dip Coating 


with a fine wire brush on a flexible shaft. Fifteen can 
be polished in less than 30 minutes. The entire wearing. 
surface of this chamber, thrust-roller, slot and dia- 
phragm must be absolutely clean. Steel-wooling re- 
moves microscopic protrusions which cause scratching 
on the sides or edges of the piston and induce binding 
by adding friction at an important point. 


From experience it has been learned that the higher 
the total registration of the meter, the more worn are 
the parts, and the larger the size ball-set required to 
take up the play (up and down motion). Thus a meter 
having registered 112,000 cu. ft. requires a No. 10 or 
No. 11 ball, whereas it was probably fitted with a No. 3 
or No. 4 originally. 


When assembled and fitted into the measuring cham- 
ber, the disc is nutated or revolved counter-clockwise— 
that is, in the same direction that the disc travels when 
water is passing through. While nutating, the chamber 
is squeezed. Should the chamber be slightly sprung, the 
squeezing action will help to establish a truer bearing 
surface and fit. Likewise a disc should always be fitted 
as close or tight as possible without binding or sticking 
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Fig. 5. Tools Used in Meter Repairing 


after the bottom has been bolted on. The neater the fit, 
the higher the accuracy and the sharper the meter 
sensitivity. 


In the course of fitting a chamber, either one does or 


does not strike a high spot while nutating the piston. 
If one does not, a good close fit is possible and ordinary 
shimming will be successful. If a high spot is struck, 
causing a bind or catch on one side of the socket, one 
of two operations will remove it. One can replace the 
worn sockets with new ones, but this requires a ma- 
chinist and lathe. The alternate corrective is to grind 
in the chamber and piston. 


The Grinding-In Process 


At Elgin the grinding-in method is employed, the 
steps of which are outlined below. 

Fit the piston to “just touch” the high spot in the 
sockets. This is accomplished by using an oversize ball 
or by shimming. It is well to pack the ball with one or 
two additional shims. 

Smear on grinding compound to cover the top and 
lower ball and place some on the chamber sockets. (At 
Elgin a specific brand grinding compound is preferred. ) 
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Fig. 6 An Old Open-Train Head Before and After 


Slip the piston into the chamber and clamp togethe 
The fit, due to the extra shimming and compound wa 
be so close that the disc cannot be nutated by fin 
pressure alone. ger 


Place the chamber in a jig fastened on to a drill Press 
stand (see Fig. 7). The spinning of the drijj Dress 
shaft nutates the piston by contacting the spindie from 
a regular driving pawl, but the revolutions of the shaft 
must be greatly reduced or too much compound will be 
thrown out. 

During the process of grinding, the two wing nuts are 
slowly turned down. When no longer able to tighten 
with fingers, use a small crescent wrench until the nuts 
will no longer tighten. Care must be used not to tighten 
too rapidly or the spindle will bend, requiring replace. 
ment with a new one. 


Dismantle the chamber and allow water to flow over 
all surfaces, removing the abrasives. (This effective. 
ness of this step will be determined by the compound 
used.) Dry all wet pieces with compressed air if Dos- 
sible. 


Place the piston within the chamber and set the unit 
in a jig for testing purposes. Tighten down wing nuts 
full distance. The pressure created then approximates 
the pressure existing when a meter bottom is clamped 
on to the casing. 


In this clamped position, slowly nutate the piston 
counter-clockwise with the fingers. Any portion of the 
original high spot remaining will produce a bind and 
the need for regrinding is indicated. If there is no 
bind, a compressed air nozzle is held against the inlet 
port of the chamber to nutate the piston very rapidly, 
If scratches appear on the chamber wall after this 
operation, an inspection is made for rough spots, which 
may be removed by a razor-sharp instrument. If the 
diaphragm has scratched the ball, a proper tool will 
“just shave off” that rough piece of metal. 


Effects of Grinding-In 


Chamber sockets are highly polished with the re 
moval of a small but definite amount of metal. The ball 
set is fashioned by the sockets and vice versa to some 
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When completed the entire surface of the ball 
meets the full bearing surface of the socket, thereby 

toring the full sweep of the piston within the cham- 
“ve A full sweep very largely governs the sensibility 


extent. 


of the meters. 

Grinding-in actually renews measuring chambers and 
three-piece disc pistons, regardless of whether they 
were manufactured in 1906, 1920 or 1929. When the 
process is properly executed, the method will make the 
chambers register sensationally low-flow accuracies, 
providing the rest of the meter is in repair and properly 


aligned. 


Savings from Grinding-In 

In 1942 at Elgin, this grinding-in process saved 509 
potentially worn out chambers. During 1943 it is ex- 
pected that over 700 meters will be repaired. Prior to 
grinding in, at least 500 potentially worn out measuring 
chambers would have been junked and new units pur- 
chased at a cost of $1,565. This process, likewise, makes 
possible savings in the three-piece disc piston. In 1942, 
out of one group of 314 meters repaired, 120 pistons 
that would have ordinarily been discarded were salvaged 
at a saving of $150. All three pieces are saved in 99 
per cent of the cases if the unit was manufactured 
since 1926. 

Unless the ball is heavily scored, grinding-in will 
salvage 9 out of 10, providing the operations are car- 
ried out properly. The time required for the process is 
15 to 20 minutes. Even fair success has been obtained 
in salvaging chambers so badly pitted or worn that a 
new dowel pin had to be drilled in a new location. Like- 
wise many old chambers distorted by frost have been 
reclaimed by grinding in and proper tooling. 


This year plans had been made to junk 300 meters of 
a certain make because it had been found impossible to 
repair the meter at a reasonable cost. Grinding-in, 
however, has made it possible to repair even this meter 
satisfactorily, 200 of which have already been repaired. 
This repair has been accomplished at a cost of $3.22 
for materials compared to $7 by prior methods of repair. 
Results on other types and ages of meters have been 
as good or better and produced excellent accuracies at 
low flows. 


Casing Repairs 


Unless the casing is properly prepared, the 4% g.p.m. 
loss in accuracy will be as high as 10 per cent or more. 
In other words, 10 to 13 per cent of the water at this 
flow would be slipping by unmetered. 


To compensate for this slippage, the outlet port must 
be sealed, using a paste preparation which neither time 
nor temperature will affect. “Packing” casing splines 
also compensates for slippage. On assembling chambers 
into casings (with the outlet port sealed) the play be- 
tween the chamber and the casing should be determined. 
The greater the play, the more slippage, and therefore 
the more the unmetered and unsold water that passes 
through the meter. Strips of paper or thick card mate- 
rial are placed on casing splines opposite the outlet port. 

Some meters have a rubber bushing which swells with 


hot water, causing a retardation of accuracy from 10 
per cent down to a complete stoppage of the meter. A 
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Fig. 7. Drill Press Arrangement for Grinding Chambers 
(Considered the Most Important Current Operation) 


drill, the size of the stuffing box spindle, will generally 
restore and salvage the old bushing. 


Desired Results of Meter Repairing 


Each individual part or unit should be repaired to 
produce as bind-free a condition as possible from the 
register down through the measuring chamber. Each 
individual part or unit should be aligned so perfectly 
that no bind can develop. The outlet port of the casing 
should be sealed. The chamber should fit tightly against 
the outlet port even if artificial means are required to 
force that fit. 


Meters should be tested for two characteristics— 
accuracy and sensitivity. At least 25 to 50 per cent of 
old style meters are either stuck or bind severely. Both 
old and new style meters should be checked regularly. 
Proper testing equipment is essential to determine the 
sensitivity and accuracy of the meters. At least ™% 
cu. ft. of water should be passed through the meter in 
order to determine “hidden binds” within the working 
parts of the meter at the lower flows of ™% g.p.m. 


When a meter shop decides to repair meters to regis- 
ter a high % g.p.m. accuracy (using bona fide testing 
equipment) it will be realized that “meter repairing is 
strictly an art.” 


Unfortunately, space does not permit the inclusion of 
several other details of meter repairing, but perhaps 
some of the suggestions made herein will be of assist- 
ance to other meter repair departments. 


(Acknowledgment: For several of the photographs used with 
this article the writer is indebted to the Neptune Meter Co., for 
whom Newspix Photo Service of Chicago made the pictures for 
another use.) , 
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WATER SUPPLY OBSERVATIONS 
DURING BLACK-OUTS 





The Author 


Master Meter measuring the delivery of all 

water to the mains of the Portland Water Dis- 
trict was registering a flow rate of 20,000,000 gallons 
per day at 8:30 p. m. As soon as the signal for the 
black-out was sounded at about 8:45, the use of water 
dropped very quickly to 16,000,000 gallons per day and 
then continued to drop at a slower rate to 15,000,000 
gallons per day until 9:30 p. m., when the “all clear” 
sounded. The chart then shows that the use of water 
immediately increased to 19,000,000 gallons per day. 

This decrease of approximately 5,000,000 gallons is 
about 25 per cent and was naturally reflected on the 
recording pressure gauges at different points in the 
system. In the Westbrook office the pressure increased 
from 80 pounds to 82 pounds, immediately dropping 
again to the 80-pound level at the end of the black-out. 
At the Douglass St. plant the pressure increased from 
85 to 88 pounds, and at the Casco St. office building 
the pressure increased from 65 to 68 pounds. 

These changes in flows registered on the charts of 
the Master Venturi Meter and pressures recorded at 
several points eight and ten miles apart on the water 
system in Portland during the black-out were at first 
mystifying and seemed to require investigation. On 
further consideration, however, there appears to be no 
other cause to charge these markedly reduced flows and 
accompanying pressure increases to than the fact that 
water use in commercial establishments as well as in 
homes partially stops during the period of the black-out. 
It is now increasingly evident to us that when a black- 
out occurs this causes a stoppage of business in many 
places and it is entirely probable that people congre- 
gate in the darkness and in the eerie sort of stillness 
that seems to come very quickly when the black-out 
occurs, and everybody seems to talk with hushed voices 
and all that can be heard is the voice of the warden on 
the corner of the street. 

I can only attribute it to the failure of people to use 
water during the time of the black-out, and my best 
guess is that the hundred odd thousand people who are 
using water to some extent on our system before the 
black-out immediately sit down and wait quietly or 
perhaps chat comfortably in their chairs until the lights 
come on again. 

During the last three black-outs these results have 
all been entirely alike and they were so impressive that 
I decided to relate this little story, hopeful of finding 
out if similar results have been observed in other 
localities. 


QO THE evening of April 8, 1943, the Venturi 


*Experiences reported by Mr. Reny before the Maine Water 
Utilities Ass'n at Waterville, Me., August 11, 1943. 
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General Manager 
PORTLAND WATER DISTRICT 
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Consumption and Pressure Records, Revealing Effects of 
April 8th Black-Out. 


The chart line pattern was similar in two other black-ouk 


{Ep. Note: It is apparent that but for the fact that P.W.DA 
pipe sizes are liberal for the 20 M.G.D. draft, pressure incream@ 
during the 25% drop in flow would have been considerably mim 
accentuated than the three pounds observed.) 









VER since metal pipes have 
been used for conveying, and 
tanks and other structures for 
storing or moving water, their pro- 
tection against corrosion has been 
an important problem, 

What is corrosion? Broadly de- 
gned, it is the chemical action of 
certain external agencies which 
cause the deterioration of metal. 
Confining attention to iron, there 
are several established facts regard- 
ing it which are so well known that 
they need be only summarized. 

When corrosion is in mind, one 
thinks of red or rusty water, stained 
porcelain fixtures, stained clothes 





















from the laundry, and leaking serv- 
mi ices. Serious as these are, far more 
ik so are the economic losses due to the 
M/ fow impeding products formed on 
}/// the walls of pipes of water systems, 
"$ with the consequent reduction in 





carrying capacity, and the scaling 
up and pitting of steam boilers. For 
example, a cast iron pipe having a 
life of 100 years under normal con- 
ditions may lose over half of its 
carrying capacity in 25 years be- 
cause of increased friction and de- 
creased area of cross-section due to 
tuberculation or other forms of rust- 
ing. Incrustation is, therefore, more 
important than loss of metal, for the 
metal dissolved from the pipe is but 
a small part of the mass of iron 
compounds, often containing organic 
and mineral matter, which accumu- 
lates on the corroded surface of the 
attacked metal. 


Because chemically pure waters 
are the ones which are most fre- 
quently corrosive, the troubles due to 
corrosion have increased as better 
and better waters have been sup- 
plied. For example, a colored sur- 
face water will often deposit a pro- 
tective coating of organic matter on 
the surfaces of pipes and retard cor- 
rosion; yet, when this same organic 
matter is removed by coagulation 
and filtration, the water becomes 
clear, is often not alkaline, and 
usually is so corrosive that correc- 
tive treatment is required. 




























Oxygen and Hydrogen— 
The Corrosion Team 












cts of The active agent in the corrosion 

~ of metals is oxygen, but this element 
would be almost powerless by itself 
were it not for the action of what 
are known as acid or hydrogen ions. 

p.woi™ Everyone knows that water is com- 
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*Of Weston & Sampson, Engineers, Bos- 
ton, Mass. 






THE CONTROL OF CORROSION 


By ROBERT SPURR WESTON* 
Late Consulting Engineer 
BOSTON, MASS. 





This paper was the last writ- 
ten by the late and much be- 
loved author, who died July 28, 
1943 in his 74th year. 

It seems particularly fitting 
that this last paper by Mr. 
Weston should have been on the 
“Control of Corrosion,” a sub- 
ject so close to his heart and in 
which he was so experienced. 











posed of two atoms of hydrogen (H) 
and one of oxygen (H,O), but, ac- 
cording to the well-established elec- 
tro-chemical theory, an extremely 
small fraction of a water is disso- 
ciated into H (hydrogen) and OH 
(hydroxyl). The familiar term “pH 
value” is used to indicate the con- 
centration of these H ions. When 
the concentrations of H and OH 
ions are equal, a water is neutral 
and contains one ten-millionth 
(0.0000001) of a gram equivalent of 
both ions per liter. 

The scale of pH values may be 
compared with the fine adjustment 
on an engineer’s transit, or a vernier 
on a machinist’s calipers. Some of 
the values are as follows: 








The Author and Long-time Friend. 
A candid shot of Mr. Weston (right), 
during a New England meeting, chat- 
ting with “Gillie’ Pratt, W&T’c pio- 
neering veteran New England repre- 
sentative. It is thought to be the last 

picture made of Mr. Weston. 


alum-treated filtered waters, 5.4 to 
6.6; of a water of this region just 
saturated with calcium carbonate 
(chalk), about 8.4; and of a highly 
alkaline water, 11.0. 

The pH value is so easy to deter- 
mine that it is used for explanation 
by many operators, some of whom 
tend to place too much reliance upon 
it. Generally it determines the rate 
of corrosion rather than the amount. 
The amount is contingent largely 
upon the quantity of oxygen present. 
Theoretically, the acid ion (H) at- 
tacks the metallic iron; then the 
oxygen combines with the iron, re- 





Concentration 
(Grams 
Equivalent pH 
Per Liter) Value 





Acid hydrogen (H) ions predominate 
above the neutral line 


NEUTRAL CONDITION 


in this zone 1.0 


0.01 
0.0001 
0.000001 
0.0000001 





In this zone below the neutral line 


Alkaline (OH) ions predominate 


0.00001 
0.0001 
0.001 


0 
2 
4 
6 
———— 7 
0.000001 8 
9 
10 
11 
1.0 14 





The interesting and significant part 
about this scale of pH values is the 
fact that the seemingly small change 
of only 1 in pH value actually repre- 
sents acidity or alkalinity 10 times 
that of the higher or lower pH value. 
In other words, a solution with pH 
value of 4 is 100 times more acidic 
than a solution with a pH value of 6. 

How refined is the scale of pH 
values may be realized from know- 
ing that the pH of a good ground 
water containing 50 parts per mil- 
lion of carbon dioxide gas may be 
less than 6.0; of ordinary New Eng- 
land river waters, 6.2 to 7.6; of 
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leasing the H ion for a further at- 
tack, and the cycle moves on. Con- 
sequently, the lower the pH value 
the higher the acid concentration and 
consequent rate of solution. 


Signs of Corrosion 

The well-known signs of corrosion 
are the black or green ferrous (un- 
oxidized) rust formed next to the 
metal, and the reddish brown ferric 
(oxidized) rust at the surface, with 
mixtures of the two between. Some 
coatings are dense and retard corro- 
sion. Some are porous and slow it 
down but little. Because the sus- 














THE CONTROL OF CORROSION 


NewTon Waren Darr 


PIPE ComRosion 
CHARACTER OF WATER 


Experimental Data—Study of Water Treatment in Service Pipe Corrosion 
Tests for Newton, Mass. 


ceptibilities to corrosion vary great- 
ly over the surface of the metal, the 
action is frequently localized in the 
form of tubercles, as, for example, 
where a protective coating inside a 
pipe is impenetrable except in spots. 
The dislodgment of rust coatings or 
tubercles causes the well-known 
“red water” troubles. 

In New England, there are some 
well waters low in pH value, and cor- 
rosive, but which form no coatings of 
rust inside the pipes, and come clear 
at the taps. Usually these contain 
iron in solution and there is a streak 
of red rust on tub or bowl where the 
dissolved iron oxididzes and collects. 

The pH value and oxygen content 
are not the only factors in corrosion. 
In natural waters the organic con- 
tents, or sulfates, carbonates, chlo- 
rides, and other salts—of calcium 
and magnesium particularly—reduce 
or modify the corrosive action of 
waters or affect the protective treat- 
ment required. A good critical re- 
view of modern theoretical _re- 
searches with references to the 
works of Baylis, Langelier, Enslow, 
Hale and others, has been recently 
given by Prof. Edward W. Moore! 
of the Harvard Graduate School of 
Engineering. 


Correction and Control 


Obviously, with acid waters con- 
taining oxygen,—and most of them 
do,—it is well to reduce the acidity 
or increase the alkalinity by the ad- 
dition of an alkali. For this pur- 
pose two chemicals have been used 
extensively, namely: carbonate of 


soda (soda ash), and hydrated lime 
—Na,CO, and Ca(OH),. 


Soda-Ash 


When soda ash is used, little or no 
insoluble coating, except iron hy- 
droxide, is formed on the iron, and 
when it is added to a colored surface 
water, the color may be increased, 
which is objectionable. Nevertheless 
it has its uses. A case at point is 
that of Newton, Mass. 

Before 1928, the city of Newton 
was supplied with water from wells. 
Later on, conditions demanded the 
construction of infiltration basins 





which are filled from the 
River and which are used to ine 
the supply from the wells. The ef 
fect was an increase in the amount 
of oxygen and a decrease inthe 
amount of carbon dioxide, with te. 
sulting increase in corrosion, Bragg 
pipe was short-lived and there Were 
blue stains on bowls and baths where 
copper pipe was used. Iron, of 
course, was attacked also. 

A series of experiments? were 
planned and carried on for about , 
year, using 


(a) Untreated water; 

(b) The regular supply treated wit, 
enough sodium carbonate to Taise 
the pH value to 8.0; 

(c) Aerated water; 

(d) Aerated water treated with 
enough sodium carbonate to raig 
the pH value to 8.0. 

The results showed that by adding 
enough sodium carbonate (soda ash) 
to maintain the pH value of the d& 
livered water at 7.6 the action on the 
brass and copper pipes was arrest. 
ed and the corrosion of the iron pip. 
ing came within the limits of tole. 
ance. 

Consideration was afterward give, 
to the addition of lime, but it wa 
not adopted because of the increag 
in hardness which would result. 


Lime 

Lime, when added to certain wa 
ters in sufficient amount, produces 
coating of calcium carbonate (chalk) 
on the surface of pipes and metals, 
and is an effective agent. However, 
ordinary soft local waters dissolve 
about 30 parts per million of calcium 
carbonate at a temperature of 20’ 
C. (68° F.) ; consequently, when lime 








Corrosion Study Installation of Various Service Pipes for Evaluating Ant- 
Corrosiou Treatments at Newton, Mass. 
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, these waters in sufficient 
na 4 hardness of the water 
w appreciably increased, sometimes 
to al objectionable degree. To sat- 
yrate these waters with calcium car- 
ponate, it igs necessary to raise the 
H value to about 8.4, with a conse- 
quent noticeable increase in hard- 
Bi practice, one adds enough lime 
to keep the pH value below 8.4 in 
order to avoid incrusted meter parts 
and piping, and above about 7.8 to 
keep the consumers from ringing 
the superintendent’s telephone to 
complain of red water. Under these 


RESULTS OF ANALYSES 
(Parte Per Million) 


pP+y 
Constituent Tr Yard 
qurbidity ° QO. ° 
color 2. 5e 5e 
pikalinity 26.0 74.0 72.0 
Hardness 2949 2969 31.2 
gi, Value 6.2 7.6 7.6 
Iron 0,08 0.10 0,08 
carton Dioxide 25.0 4.0 4,1 
Dissolved Oxygen 33.8 prem aie 


$ Saturated 


Character of Raw Water and Effects of 
Treatment = Ash, Newton, 
ass. 


compromising conditions, there is 
necessarily some corrosion but usu- 
ally it may be controlled by adequate 
flushing of the mains. 


Silicate of Soda 


In some cases sodium silicate 
(water glass) is added also, say, in 
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small amounts with the lime, or, say 
once a week or ten days, in larger 
amounts. The calcium silicate, so 
formed, is less soluble than the calci- 
um carbonate and helps to maintain 
a protective coating on the metal. 
This is the practice at North Attle- 
boro, Mass., and was the practice at 
Winchester, Mass., until a change 
was made by substituting sodium 
hexametaphosphate, which is more 
generally known as “Calgon.” Con- 
cerning “Calgon” treatment more 
is to be said later. 

The object of the addition of lime 
or any other chemical is to limit the 
attack of the water by holding the 
products of corrosion at the boun- 
dary surface of the metal in the 
form of a thin layer. Rust alone is 
too porous for protection, but rust 
plus calcium carbonate (chalk) is 
generally effective. Moore’ has re- 
ferred to the work of Langelier who 
devised the formula for establishing 
the equilibrium of any water with 
calcium carbonate, and consequently 
the proper dose thereof; also that of 
Enslow who devised a convenient 
apparatus for determining continu- 
ously the widely varying degree of 
saturation for waters ranging in 
hardness or alkalinity from less 
than 10 to nearly 1,000 parts per 
million. 

This apparatus saves the time of 
chemists in making’ the so-called 
marble test, devised by C. P. Hoover, 
or in arriving at the Langelier index 
of corrosivity, which, as stated, de- 
termines the proper dose of lime. The 





Experimental Data, Newton, Mass. 
The effect of various treatments in subduing attack on black iron pipe reveals 
Ppm. iron dissolved by flowing water as compared with water standing in 
the pipes overnight and recorded by dashed lines. 
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The Enslow Continuous Stability and 
Corrosivity Indicator 


simple and inexpensive Enslow Cor- 
rosivity Indicator is described in 
Reference and Data Numbers of 
WATER WORKS AND SEWERAGE for 
1941 and 1942. 


It was soon found, however, that 
the effects of lime treatment alone 
did not reach the dead ends of the 
system until after a considerable pe- 
riod, and frequently not until an un- 
desirable accumulation of deposit 
had occurred near the point of appli- 
cation of chemical. 


This is illustrated by the experi- 
ence at Wakefield, R. I. where an 
old works has been supplying water 
to industrial and mercantile villages, 
summer and pleasure resorts over a 
wide area. The colored raw water is 
from surface sources, and for about 
fifty years was supplied untreated; 
but, while there was an accumulation 
of organic matter in the mains, few 
complaints were aroused because of 
corrosion. 


In 1930, the works postponed the 
construction of a water purification 
plant by adding chemicals to the 
inlet of the lowest reservoir in the 
system and using it as a coagulating 
and clarifying basin. This was a 
beneficial but temporary practice, 
and, in 1940, after a study of the 
possibilities of ground water supply, 
pressure filters were installed and 
the water was treated with alum, 
with no provision for flocculation. 
The resulting acid water (usually 
clear and low in color) caused dis- 
lodgments and corrosion. Lime was 
added, sometimes in excess, and this 











Experimental Installation at Fairhaven, 
ass. 


For studying effect of “Calgon” and 
other corrective treatments. 


accumulation, with the older ones, 
was often dislodged and caused com- 
plaint. 


Experiences with 
“Calgon” Treatment 


To delay the carbonate precipita- 
tion, and to avoid the addition of an 
excess of lime, the application of 
sodium hexametaphosphate was re- 
sorted to. 

This chemical, sold under the trade 
name of “Calgon,” was first used to 
delay or inhibit the after-precipita- 
tion of calcium carbonate in water 
softening; and, later, to cause the 
gradual coating of the out-lying 
parts of the distribution system, and 
to reduce accumulations near the 
source of supply. It was also be- 
lieved that the phosphate would not 
only prevent excessive deposition, 
but, when added alone, would inhibit 
corrosion because of its power to 
form a thin protective film (said to 
be a molecule thick) on the surface 
of metal with waters having pH 
values on the acid side of neutrality. 

The writer’s first experince with 
this chemical was at Fairhaven, 
Mass.* Here, the raw water from 
wells was slightly corrosive and con- 
tained enough iron to form deposits, 
but too little to warrant its removal 
by the usual methods. Here, the 
metaphosphate has been employed 
successfully. It has controlled cor- 
rosion and has kept the iron in sus- 
pension, even at the dead ends. 

Early in 1941 it was decided at 
Wakefield, R. I., to apply metaphos- 
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phate and to gradually reduce the 
dose of lime at the same time. Ap- 
plication of raetaphosphate was be- 
gun on May 6th. Application of lime 
to the filter effluent was gradually 
reduced, and was discontinued on 
August 16th. Metaphosphate was 
applied first at the rate of 4 p.p.m., 
and later at the rate of 2 p.p.m. 
While it may be too early to give a 
true picture of the results, they have 
been satisfactory. The older chalky 
deposits have been removed from 
most of the system. “Red water” 
troubles have nearly ceased, and 
flushing of the mains is attended 
with less and less sediment. The 
present indications are that a low- 
er dose of metaphosphate will suffice. 


In the 21 months of operation, by 
gradually reducing the lime dosage, 
the pH value of the delivered water 
has been reduced from 8.8 to 5.2 at 
the filters and 6.0 at a point on a 
branch line four miles away. 

Experience with metaphosphate is 
still too limited, and waters vary so 
much in their requirements, that it 
is not yet possible to generalize with 
accuracy regarding its effects. It is 
found that it is an inhibitant when 
present at a concentration of a few 
parts per million, even when the pH 
value is low. It protects iron and 
copper when the pH is high. On the 
other hand, it behaves differently 
when in solution containing from 0.1 
to 1.0 per cent or more. Here it 


forms complexes with calcium, 
nesium, iron, aluminum, zine ang tin, 

At Wakefield, R. I., the solder,’ 
joints in the copper feed : 
to apply the chemical, were dj 
rapidly, as was the galvanizing ong 
steel drum used to store the golytj 
Apparently, welded black iron, stain. 
less steel, rubber and glass are the 
best materials for use in contact with 
strong solutions of hexametaphos. 
phate. 

Even the apparent protection given 
iron pipes when waters of low pH 
value, containing one or two Parts 
per million of metaphosphate, ar 
passed through them is somewhat ip 
doubt. This statement is made pe. 
cause the chemical is so good a dis. 
persant of iron and other meta) 
that it would prevent the usual req 
stains from appearing on basins ang 
bowls. 


A reading of the report of the 
round table discussion on corrogign 
control at the New Orleans meeti 
of the American Water Works Asgo. 
ciation in 1938,* followed by a read. 
ing of the committee report’ on the 
value of sodium hexametaphosphate 
in the control of difficulties due to 
corrosion in water systems, pub 
lished four-and-a-half years later, 
will give one an idea of the varie 
and complex character of the prob 
lem. 

With the above report is a contri. 
bution by Dr. F. E. Hale whic 


Fairhaven Results 
The effects of “Calgon” Treatment. 
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e not to make the mistake 
wamaieving that hexametaphosphate 
: ts the corrosion of iron by 
Pet waters of low pH value, even 
es the delivered water is of good 

ce, free from red water and 
eguses nO increase in friction in the 
mains. 

In this connection one must bear 
in mind the large amount of iron in 
the pipe system and the small 
amount in the treated water. In a 
works discharging 200 million gal- 
jons yearly containing 0.10 p.p.m. of 
iron dissolved from the mains, the 
weight of iron lost would amount to 
only 167 Ibs. per annum while the 
amount of cast iron pipe in the dis- 
tribution system might weigh from 
9 to 30 million pounds, or even 
more. This does not mean that 
the possibility of leakage at nipples 
and joints should be dismissed as 
negligible or that solution of metal 
should not be watched. It probably 
does mean that a better condition 
than where tuberculation and in- 
crustation with attendant loss in 
capacity occurs, and which the meta- 
phosphate treatment minimizes or 
prevents. 




















Cathodic Protection 





During the last few years many 
waterworks have resorted to electro- 
lytic treatment designed to reverse 
the ordinary electrolytic action of 
water. To do this, electrodes are 
placed in standpipe or filter shell and 
current is passed from the positive 
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electrode in the water to the nega- 
tive electrode on the metal, with the 
result that instead of the corrosive 
H ion reaching the metal the non- 
corrosive alkaline OH ion takes its 
place. 

This method, when applicable, is 
efficient and its cost of operation is 
low. The chief objection to it, in 
standpipes particularly, is the ef- 
fect of ice, which often carries away 
the electrodes. Fortunately, how- 
ever, the electrodes can be removed 
for a few weeks during the winter 
when corrosive action is lowest. Ap- 
parently the protection given the 
metal during the warmer months of 
the year is prolonged for a consider- 
able period beyond the time of re- 
moval of the electrode. 

Naturally, more trouble is experi- 
enced when this type of apparatus is 
used with surface waters than with 
ground waters, because the tempera- 
ture of the latter rarely falls below 
45°F. as compared with 34°F. for 
surface waters. 

Cathodic protection can also coun- 
teract another type of electrolytic 
corrosion, sometimes called battery 
action. For example, where two met- 
als, like copper and zinc, are in con- 
tact and immersed in water, the zinc 
goes into solution, an -action which 
countercurrent, afforded by catho- 
dic protection, would neutralize if 
properly controlled. 


In General 
In considering the control of cor- 
rosion, one must bear in mind that 
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waters vary greatly in their charac- 
teristics and action. Consequently, 
it is extremely difficult to prescribe 
the best remedy for corrosion con- 
trol without some actual tests, like 
those made by the city of Newton. 
For this purpose, makes of pipe are 
subjected to the action of treated 
and untreated waters under condi- 
ditions of ordinary use and standing 
overnight for a sufficiently long peri- 
od to determine what is best for 
control of corrosion. 

Acknowledgment—This paper was 
presented by the author before the 
New Hampshire Water Works As- 
sociation March 2, 19438. WATER 
WoRKS AND SEWERAGE is appreci- 
ative of the opportunity afforded to 
publish this worthy resume of the 
present status of corrosion control 
by such an experienced observer and 
water treatment authority as was the 
distinguished author—Robert Spurr 
Weston. 
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Spider Rods in Water Tanks 


In a recent issue we reported com- 
ments of Mr. L. R. Howson at the 
Cleveland A.W.W.A. Meeting, on the 
subject of “Recommended Practice 
for Maintenance of Water Storage 
Tanks.” Mr. Howson said that 
spider-rods were essential only to 
construction, and therefore if rusted 
out need not be replaced. Mr. John 
M. Perryman of R. D. Cole Mfg. Co., 
Newnan, Ga., tank fabricators, does 
not agree with this opinion, stating 
that—“Spider rods are installed and 
used for the following reasons: 

1. Hold the tank round before the 
roof is installed. 

2. Support scaffolding for erection 
and painting underside of roof. 

8. Support inside overflow pipe. 

4. Support heater pipes. 

5. Support headers for aerating 
purposes. 


















6. Prevent collapse of shell, if and 
when roof may be blown away in 
hurricanes. 

“As you know, here in the South- 
east we have many hurricanes and 
twisters and ofttimes the conical 
roofs of tanks are blown away and 
tank shells are blown in where the 
spider rods have rusted out. 


“At the present time spider rods 
are also installed in the ‘water stor- 
age type roof’ tanks, and in many 
cases these are 12 feet or more under 
the water, and here again they are 
used for erection purposes, support- 
ing inside pipes, and for convenience 
of erecting scaffolding to paint the 
underside of these roofs. 

“In view of experiences, it is rec- 
ommended that spider rods be main- 
tained in a first class condition and 
be replaced where they have rusted 
completely out. 


“Concerning cleaning tank inte- 
riors by sand blasting, Mr. Perryman 
believes that if an elevated tank has 
reached such a condition that sand 
blasting is necessary to clean the 
steel to the bare metal, it would be 
cheaper to install a new tank. The 
sand blasting of old corroded and 
pitted water tanks is expensive, and 
where they have been painted many 
times without removing the old 
paint, it is almost next to impossible 
to clean properly with sand blasting. 
‘Our experience with sand blasting 
has been sad indeed in most in- 
stances’,” states Mr. Perryman. 


(In connection with this matter of 
proper tank maintenance the reader 
is referred to Mr. Perryman’s ar- 
ticle on “Tank Maintenance and Re- 
pairs” in the 1943 Reference and 
Data Number of WATER WORKS AND 
SEwaGE—June 1943.—Ed.) 
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MAINE WATER UTILITIES ASSN’S. 


f HE August meeting of the 
} Maine Water Utilities Associa- 
tion was held in Waterville on 
August 11, 1943, with the Kennebec 
Water District as hosts. 

President David E. Moulton 
brought to the attention of the meet- 
ing that Waterville was the birth- 
place of the Maine Water Utilities 
as it was founded there on Septem- 
ber 1, 1925. On that date Dr. Fred 
C. Thayer, President of the Kenne- 
bec Water District, called a meeting 
which was attended by seventeen 
representatives of eight water dis- 
tiicts. Mr. Moulton was elected 
chairman and at a meeting on Octo- 
ber 5, 1925, became the first and only 
president the Association has had. 
Horace Cook of Auburn, who enjoys 
the distinction of holding the Asso- 
ciation’s attendance record, was 
elected secretary. “H. J.” has missed 
only one of the 108 meetings since 
the formation of the Association and 
that was due to sickness last winter. 
The following members who were 
present 18 years ago at the organiza- 
tion meeting were in attendance at 
the Waterville meeting: 

Horace J. Cook, Auburn. 

Harry Fuller, Portland. 

David E. Moulton, Portland. 

W. W. Nye, Fairfield. 

J. W. Randlette, Richmond. 

Sam Soule, Gardiner. 

Earl Tarr, Winthrop. 

A. B. Thompson, Waterville. 

Included in the 104 members and 


*Sup’t. Sanford Water Dist’r. Sanford, 
Me. and President Elect of NEWWA. 


A Report 
By HORACE L. CLARK* 


guests was Mr. Eaton, a lawyer of 
Waterville, who was instrumental in 
forming the Kennebec Water District 
in 1899, the first one in Maine and 
the pattern for the others which have 
followed. Jim Mitchell, Sup’t. at 
Lubec, was awarded the free dinner 
for travelling the longest distance to 
the meeting. 

A demonstration of diamond core 
drilling through rock for the purpose 
of installing services in solid rock 
under highways was demonstrated 
by Mr. Tucker of the Chicago Pneu- 
matic Tool Co. This machine drilled 
eight feet of shaly ledge in twenty- 
three minutes. 


Copper Prices Protested 


A good lunch was served at the 
Elmwood Hotel, followed by the busi- 
ness meeting. It was voted that the 
Defense Committee file a protest 
with the War Production Board 
against the confiscatory prices of- 
fered by the Copper Recovery Cor- 
poration for excess stocks of copper 
tubing. The prices being paid those 
forced to sell copper tubing to C.R.C. 
are below cost to the Water Utilities. 

A letter received from the Ameri- 
can Water Works Association invited 
the Maine Water Utilities to appoint 
a member on the committee for War 
Time Water Works Practise. This 
committee is to be composed of mem- 
bers from the Water Works Associa- 
tions so that it may speak for the 
Utilities as a whole and will repre- 
sent the Utilities’ point of view in 
Washington when the occasion arises. 





108TH MEETING 


The original committee was fo 

in 1941 and has been helpful jp 

resenting the Water Utilities yjey. 
point to the War Production Bogy 
and other governmental agencies, j; 
was unanimously voted to appoint 
Horace J. Cook of Auburn ag the 
M.W.U.A. member of this committee. 


Water Consumption 
During Blackouts 


F. J. Reny, Treasurer and Gener) 
Manager of the Portland Water Djs. 
trict, read a paper on “Observation 
During Blackouts.” Mr. Reny state 
that during the last three blackout 
in the Portland District the wate 
consumption dropped 25% from a 
average of 20 m.g.d. to 15 mgd 
during the actual blackout. Almost 
immediately after the “All Clear’ 
was sounded the consumption mr 
turned to the normal rate of use, 4 
pressure rise of from 2 to 3 pounds 
was noted in all sections of the city. 


The meeting closed with a Romi 
Table Discussion of “Methods ani 
Policies in Collecting Water Rates 
from Tenants, Trailer Camps, FPHA 
developments, etc.” Much _ interes 
was evoked in this discussion a 
varying points of view were pre 
sented. No uniform method for such 
collections could be agreed upon and 
the various superintendents will u- 
doubtedly stick to their preferre 
methods. 

The next meeting of the Associ 
tion will be held in Bangor in & 
tober. 


Demonstrating the Chicago Pneumatic Diamond Core Drill. 
(Photographs by Courtesy of S. 8S. Anthony, Augusta, Mé) 


(1)—Members watch the drilling progress. (2)—A close-up of the drill. 
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(3)—The “break-through,” in which the 8 ft 


of rock was pierced in just 23 minutes. 











check valves have 


OUBLE 
played a leading role in the 
cross connection situation in 





Connecticut. The story of water- 
borne disease outbreaks associated 
with cross connections between pip- 






























Pre ing systems carrying safe water 
i for domestic purposes and sys- 
appoint used : 
a8 the tems carrying unsafe water used for 
mittee auxiliary purposes such as fire pro- 
tection or industrial use is very well 
jnown. A grave public health dan- 
ger exists where there are improper 
eross connections. 
seneral The record of tests of double check 
er Dis @ valves in Connecticut was reported 
vations several years ago in the Journal of 
' Statel B the New England Water Works As- 
ackouts H sociation, Vol. 52, No. 4, Dec., 1938, 
Water and these results are now reviewed 
rom a) to) June 3, 1942. A description of 
mgd § procedures for maintenance of double 
Almost § check valves and other pertinent data 
Clear’ are also given. 
on As a culmination of several years 
use, A of recommending to local officials 
pounds that steps be taken to prohibit cross 
he city. B connections, the Public Health Coun- 
Round cil of the State Department of 
ds and Health held public hearings in May 
' Rates # and July, 1926, to discuss sanitary 
FPHA code regulations pertaining to cross 
terest # connections. Following these hear- 
on a @ ings regulations were adopted on 
re pre @ July 12, 1926. The regulations read 
or such @ as follows: 
(Tn § REGULATIONS REGARDING 
oferrel CROSS CONNECTIONS 
Certain Cross Connections Between 
Water Supplies Not Permitted 





Reg. 113. After December 31, 
1926, no physical connection between 
the distribution system of a public 
potable water supply and that of 
any other water supply shall be per- 
mitted, unless such other water sup- 
ply is of safe sanitary quality and 
the interconnection of both supplies 
isapproved by the State Department 
of Health. 

No officer, board, corporation or 
other person or group of persons, 
owning or having the management 
or control of any potable water sup- 
ply furnished to any municipality or 
water district, shall supply water to 
any person, firm or corporation who 
maintains such connection. 

. Provided: That where such phys- 
ical connections exist on December 
31, 1926, and include two gate valves 
with indicator posts, two check 
valves of a design approved by the 
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The Author 


State Department eof Health with 
drip cocks and gauges for testing, 
all located in a vault of water-tight 
construction readily accessible for 
periodic inspection, the date of dis- 
continuance may be temporarily ex- 
tended, with the permission of the 
State Department of Health. 


Permissible Arrangements 
Where Dual Supplies Are Used 


Reg. 119. If a public potable wa- 
ter supply is used as an auxiliary 





“The case for the Double Check 
Valve” could have been an alter- 
nate title for this article. 

In its report of 1938 the Sani- 
tary Engineering Division of the 
Connecticut Department of 
Health contributed the most 
authentic and inclusive record 
yet presented on the performance 
of double check valve installations 
for preventing black-flow from 
commercial or industrial water 
systems into public water supply 
mains through cross-connections. 
In our opinion the findings con- 
stituted a strong bit of evidence 
of the dependability of this de- 
vice as a reliable safeguard in 
cross-connections. 

It struck us that the Connecti- 
cut report brought up to date 
should make interesting readiug 
and a valuable reference docu- 
ment. The result is this article by 
Mr. Almquist, which now covers 
the findinas of the State Depart- 
ment of Health in its systematic 
check-up of approved (and other) 
double check valve performance 
durina a fifteen and a half-year 
period. 

One can but conclude from the 
evidence collected that a high de- 
agree of reliance can be nlaced on 
pronerlu ma‘ntained double checks 
of approved type, to permit live 
cross-connections between com- 
mercial or industrial and public 
water supply systems. 
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As Revealed in Study of Records of Inspections Made in Connecticut 


supply delivered to a tank, which 
tank is also supplied with water 
from a source with which cross con- 
nections are not permitted by Regu- 
lation 118, such tank shall be open 
to atmospheric pressure and the 
potable water supply shall be sup- 
plied above the maximum level of 
water in the tank. The tank over- 
flow shall be of adequate size to fix 
the maximum level. 

If the auxiliary water supply is 
secured from a tank supplied only 
from a potable water supply and di- 
rectly connected to a potable water 
supply, such tank shall be so con- 
structed as to avoid any possible 
contamination of the water in the 
tank. 


Non-potable W ater to Be Rendered 
Unavailable for Drinking 


Reg. 120. No water supply shall 
be used or rendered available for 
drinking and for other personal or 
domestic pu ses in any industrial 
plant, unless such supply is of safe, 
sanitary quality approved by the 
State Department of Health. If a 
water supply for industrial or fire 
protection purposes is obtained en- 
tirely or in part from a source not 
approved for drinking purposes, this 
supply shall be distributed through 
an independent piping system having 
no connection with the systems for 
drinking and for other domestic use. 

It is to be noted that a water 
utility is prohibited from furnishing 
water to any person, firm or corpora- 
tion who maintains cross connections 
except under the provision that cross 
connections with non-potable sup- 
plies may be temporarily permitted 
with the approval of the State De- 
partment of Health, if they existed 
on December 31, 1926, and double 
check valves of the approved type 
with adequate facilities for testing 
are installed. The temporary permit 
is dependent on the results of peri- 
odic tests of these double check 
valves, and some idea can be ob- 
tained of the results of the tests in 
that most of the temporary permits 
are practically sixteen years old. 


Wording of Regulation Fortunate 

Connecticut was extremely for- 
tunate in these regulations in at 
least two respects, the wording and 
the time of adoption. The wording 


in the first paragraph of Regulation 
118 which prohibits “physical con- 
nections” between systems of public 
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potable water supplies and other 
water supplies is distinctly helpful, 
especially to the field man, in that 
it eliminates any discussion as to 
the balance of pressure. Frequently 
the person or firm asked to eliminate 
a cross connection does not visualize 
possible changes in pressure condi- 
tions which might cause a low pres- 
sure or even a vacuum to exist tem- 
porarily in the potable water supply 
system. He suggests that the pres- 
sure in the privately owned system 
or non-potable water supply is al- 
ways much less than the potable 
water supply and, therefore, no dan- 
ger exists. This is, of course, un- 
true because of possible changes in 
pressure conditions. However, the 
prohibition of any “physical con- 
nection” stops any prolonged discus- 
sion along these lines. 

The adoption of the regulations in 
1926 was also fortunate. For some 
time before the adoption of these 
regulations, water works officials, 
manufacturers and fire insurance 
companies had begun work on elimi- 
nation of cross connections. The 
cities of Hartford and Stamford had 
already eliminated cross connections, 
and surveys had been made in some 
other towns and cities in the state. 
Splendid cooperation was obtained 
from all concerned and thousands of 
dollars were spent by concerns to 
complete the work. The bulk of the 
work was finished within a year or 
two. It is very doubtful in the 
writer’s mind whether the measure 
of success obtained could have been 
obtained so easily and so quickly 
had the regulations been adopted in 
the early thirties at a time when 
economic conditions were at a low 
ebb. It should be borne in mind 
that Connecticut is largely an indus- 
trial state. A number of the manu- 
facturers decided on installation of 
double check valves even on the basis 
of temporary permits and in 1927 
there were 162 installations in 100 
factories. 


Types of Check Valves 


The types of check valves approved 
by the department were the so-called 
special Factory Mutual or F. M. 
valve and the bronze Rice or Under- 
wood valve. The special F. M. valve 
is constructed with an iron body 
containing a bronze mounting and a 
flat rubber facing on the clapper. 
The Associated Factory Mutual Fire 
Insurance Companies have since rec- 
ommended the all-bronze type of 
valve. The all-bronze type contains 
a half-round rubber facing on the 
clapper resulting in a hair-line con- 
tact with the seat. Slotted bolt- 
holes in approved valves allow the 
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top of the check-valve to be easily 
removed for cleaning and inspection 
and the valves themselves are de- 
signed with good clearances for the 
clappers. Since 1927 several check- 
valve installations have been discon- 
tinued. There are now 148 active 
installations of the following types: 


Iron Body 
DE 2cicsinedeosnes 51 
ae 24 
Se ee 19 
Ee ee 2 
, -< 2 Zee 4 
SED: cvius dbewed a wees 2 
PE ceccondna¥aewnees 1 
Bastwood ......cccseee- 1 
104 
All Bronzet............... 44 
Freer 148 


+All bronze valves in use are Grinnell, 
Eastwood or Jenkine. 


The cross connection regulations 
require the double check valve instal- 
lation to consist of two gate valves 
with indicator posts, two check 
valves of the approved design, with 
drip cocks or test valves and gages 
for testing, all located in a vault 
of water-tight construction readily 
accessible for periodic inspection. 
The two check valves are located be- 
tween the two gate valves. Outside 
stem and yoke valves have been per- 
mitted, provided they were marked 
to show the direction of opening or 
closing. With this type of valve or 
with the indicator post type, one 
can readily determine whether the 
valve is open or closed. Indicator 
posts are not feasible at all locations. 
A check valve pit might be located 
in a driveway and in such a case in- 
dicator posts would interfere with 
traffic. The check valves should be 
spaced from three to five feet apart 
so that a long object in the pipe line 
cannot hold both valves open at the 
same time. The earlier installations 
were made with the two check valves 
close together. The added cost of a 
slightly longer pit or vault for the 
spacer is warranted by the increased 
safety. The length of the vaults usu- 
ally recommended is from 9 feet to 
13 feet depending on whether the in- 
stallation consists of 6-, 8- or 10-inch 
valves. The sketch showing a check 
valve pit is one suggested by the 
Associated Factory Mutual Fire In- 
surance Companies and used by this 
Department. 

Procedure for Testing 

The procedure for testing follows 
closely the procedure suggested by 
the Associated Factory Mutual Fire 
Insurance Companies. The outside 
gate valve is first closed. It is nec- 
essary that no water be drawn from 











the system to lower the pr. 

if this is not feasible, a fire panel 
other arrangement should provide 
constant pressure against the cheek 
valves. It would be an added safe. 
guard from the fire protection stand. 
point if the fire pump were stg 
and kept running throughout the 
period of the test. 

After the outside gate valve jig 
closed, the drip cock or test valye 
between the gate valve and first 
check valve is cracked open just 
enough to reduce the pressure. jj 
is then closed. If the gate valve leaks 
the pressure will increase to the for. 
mer pressure. An outside gate valye 
that leaks too much will interfer 
with the test. 

The same test valve is then opened 
wide, reducing the pressure between 
the gate valve and the first check 
valve to zero. If the pressure be. 
tween the two check valves holds 
after dropping slightly and the drip 
practically stops, this indicates that 
the outside check valve is tight. 4 
leaking inside check valve might 
cause the pressure to hold, but a 
slight drip after a short time would 
result, to indicate a leaking outside 
check valve. 

The next procedure is to crack 
open the test valve between the two 
check valves to cause a difference in 
pressure between the two sides of 
the inside check valve, and then close 
the test valve. If the pressure be- 
tween the two check valves does not 
increase, the inside check is tight. 

This can further be checked by 
opening the test valve wide, after 
which the drip will soon cease if 
the inside valve is tight. Air should 
be expelled from the valves following 
the test and the installation returned 
to normal. 

The practice has been not to blow 
off test or drip valves before making 
the check valve test. However, if 
there is a questionable test, it is re 
peated. If the second test indicates 
no leakage, the valves are credited 
with being tight although the failure 
to operate properly on the first test 
is noted. It is recognized that with 
a very slight flow, sediment may be 
lodged on a check valve seat which 
would not occur with any appreciable 
flow. If a valve is found to leak, 
the owner is required to open the 
valve for cleaning or overhauling 
while the inspector is there. 

After testing, it is highly desir 
able to assure that the two main gate 
valves are left open and the pressure 
restored. This is of such importance 
that after each installation is tested, 
the inspector obtains the signatures 
of the plant representative and water 
works representative on forms pre 
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sdod for the purpose and these are 
eg This calls for the three per- 
ome present to view the main gate 
valves and inspect the gages follow- 


ing the test. 


Word of Caution 

A word of caution might be in- 
serted at this point. Check valve 
vaults may contain objectionable 
gases, especially illuminating gas 
from a leaky main. This gas may 
not always be noticeable as the odor 
may be absorbed in passing through 
earth, but it does not lose its dan- 
ger. Persons have been overcome 
while making tests in vaults contain- 
ing poisonous gases or devoid of the 
proper amount of oxygen. The 
yaults in general should be entered 
with caution and a period of time 
should elapse after a manhole cover 
is removed in order that fresh air 
may replace possible injurious gases 
or that sufficient oxygen is present 
before a person enters. An inspec- 
tion should never be made alone. 
Wooden ladders should be watched 
as they decay easily in the damp at- 
mosphere and may become unsafe. 


Department Makes Its Own Tests 


Because of the great public health 
danger from improperly operating 
check valves, it was decided that the 
Connecticut State Department of 
Health would do its own testing. 
When tests of double check valves 
were first made by the department, 
they were made every second month. 
After several years, the frequency 
of testing was reduced to every three 
months, and for the past six or seven 
years the tests have been made once 
every four months. Early it was 
found that a periodic cleaning of 
the valves would lessen the possibili- 
ty of leaking valves, and a letter has 
been sent annually to each check 
valve owner about the first of Sep- 
tember asking that the check valve 
covers be removed, that the check 
valves be cleaned thoroughly and, 
if necessary, that the rubber fac- 
ings be replaced with new ones. A 
form postal card is forwarded to be 
returned when the work is com- 
pleted. A request is made that the 
card be returned by about Novem- 
ber 10 and when the card fails to 
arrive, a follow-up letter is sent or. 
if necessary, a personal visit is made. 
A one hundred per cent return is 
required. 

The inspection department of the 
Associated Factory Mutual Fire In- 
surance Companies has made some 
pertinent comments on cleaning 
valves. These are made with a view 
to maintaining fire protection at all 
times. Where more than one set of 


check valves is found at a plant, only 
one set should be cleaned at a time. 
If there is only one service, pressure 
should be maintained on the sprin- 
kler system with the fire pump or if 
by an elevated tank, it should be full 
and all valves open. Only one check 
valve should be cleaned at a time. 
The inside should be thoroughly 
cleaned, rust tubercles scraped off, 
the hinge pin removed and clapper 
cleaned, the test drain inspected, the 
gage connection examined and the 
rubber facing washed or replaced. 
The rubber facing should seat tight- 
ly and smoothly on a smooth seat 
and the clapper should be entirely 
free and capable of opening wide. If 
the seat is tight, a hollow sound will 
result when the clapper is lifted 
slightly and allowed to drop onto the 
seat. A new gasket is usually nec- 
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essary under the valve cover before 
replacing. After cleaning, the gate 
valves should be reopened, pressure 
restored and all air allowed to es- 
cape at the gages following which 
the check valves should be tested. 

The results of the tests by the 
Connecticut State Department of 
Health are given in the accompany- 
ing table (page 332). 

Of 8550 tests from January l, 
1927, to June 30, 1942, there were 
one hundred fifty-six leaks in outside 
check valves, nineteen leaks in in- 
side check valves and seven in both 
valves. Since 1929 only one instal- 
lation was found leaking in both 
valves. 

The table shows much better re- 
sults for the all bronze valves than 
for iron body valves. This should 
be expected. Iron body valves some- 
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Sketch of Suggested Pit for Double Check Valve Installations 
(6-inch bronze check valves with taper reducers may be used in 8-inch con- 
nections and 8-inch bronze check valves with taper reducers im 10-inch 

connections.) 
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SUMMARY OF DOUBLE CHECK VALVE INSTALLATION INSPECTIONS, JANUARY 1, 1927, TO JUNE 30, 194 
BY CONNECTICUT STATE DEPARTMENT OF HEALTH a 





































7 No. instal- No. instal- , No. Test O.K, 
ations ations nstal- on Per Cen 

Leaking  Leakin lations Second Testa. Por Cent 

Period No. of No. of in Outside in Inside Leaking Both Trial Leaking Sate 

of Type of Instal- In- Valve Valve in Both Valves (Counted in One eins 

Inspections Valves lations spections (City Side) (MillSide) Valves O.K, ) Valve Valves 

1/1/27 Iron Body* ....... 108 291 3 2 1 285 1 i 
to All Bronze* ... is 125 2 a 0 122 a 
6/30/27 Small Brass .... 2 6 0 in 0 6 0 

TE kivenves 159 422 5 2 1 414 1 1.67 0.24» 

7/1/27 Iron Body* ...... 115 668 18 4e* 640 4 : — 
to All Bronze* .... 4% 291 1 0 0 290 0 
6/30/28 Small Brass ..... 2 12 (0 0 11 l 
941 5 













































7/1/28 Iron Body®* ....... 113 440 9 1 0 430 17 
to All Bronze* ...... 49 211 0 0 0 211 3 
6/30/29 Small Brass .... 5 19 8 0 1 10 1 
ecawent 7 1 651 
7/1/29 Iron Body* ....... 113 412 6 0 0 406 22 a 
to All Bronze* ... if 190 0 1 0 189 0 
6/30/30 Small Brass ; 3 12 0 0 0 12 0 
Total .......... 165 614 6 1 0 607 22 1.14 0.0 
‘ . = — inabachinnait apne seieinnnaiinmenaigainaliitatines a a 
7/1/30 Iron Body* .... 113 436 10 0 0 426 17 
Oo All Bronze* ... 50 193 1 0 0 192 0 
6/30/31 Small Brass .. 3 13 2 0 0 11 1 
Total 13 

















7/1/31 Iron Body® ....... : 424 3 ! 
to All Bronze* . 50 184 0 0 0 184 1 
6/30/32 Small Brass ..... 3 10 0 0 0 10 a 





Total 

















7/1/32 Iron Body* .. : ; 314 : 
to All Bronze*® ...... 50 149 1 1 0 147 0 
6/30/33 Small Brass ..... 3 9 0 0 0 9 







Total 















7/1/33 Iron Body* ... : 7 1 1 

to All Bronze* ...... 49 158 3 0 0 155 2 

6/1/34 Small Brass ..... 3 ‘ 1 1 0 6 0 
WEEE dccssience Oe 509 14 1 1 493 1 2.95 0.20 




















7/1/34 Iron Body* ....... 110 355 6 0 0 349 22 
to All Bronze* ...... 48 146 1 0 0 145 4 
6/30/35 Small Brass ..... 3 7 1 0 0 6 2 
= 












7/1/35 Iron Body* ....... 32 f 




















































to All Bronze* oan 46 138 0 iT) 0 138 0 
6/30/36 Small Brass . 2 f 1 0 0 5 0 
Total ... 159 464 8 1 0 455 10 1.94 0.0 
7/1/36 Iron Body* ....... 102 322 6 1 0 315 13 
°o All Bronze* ..,. 45 139 l 0 0 138 0 
6/30/37 Small Brass. .. 2 6 0 0 0 6 0 
Total .....i.... 149 167 7 1 0 459 1 1.71 0.0 
7/1/37 Iron Body* ..: 105 319 6 0 0 313 4 
to All Bronze* . 44 132 0 0 0 132 0 
6/30/38 Small Brass . 2 6 0 0 0 6 “ 






Total 














7/1/38 Iron Body* .... 313 
to All Bronze* ...... 16 133 i) 0 0 133 0 
8/30/39 Small Brass ; 2 6 0 ry 0 6 rl 






Total 













7/1/39  ~+~«S‘Tron Body® ..... - 103 309 9 @ 0 300 5 : 
to All Bronze* .)//. 44 128 0 0 0 128 1 
6/30/40 Small Brass . ; 2 6 0 0 0 6 1 
Total “7 















7/1/40 Iron Body* ..... . 108 301 13 4 0 287 84 

to All Bronze* ...... 43 123 3 0 0 120 3 

6/30/41 Small Brass . 2 6 0 0 0 6 2 
Total .......... 148 430 16 1 0 413 28 3.96 0.0 























7/1/41 Iron Botly* ....... 101 277 5 0 0 ote 18 
to All Bronze* ..... 44 121 l 0 120 5 
6/30/42 Small Brass ... 2 4 a 0 0 4 0 





ee 
































1/1/27 Totalt 
to Iron Body* ....... 108 5853 129 15 6 5703 193 2.46 0.10 
6/30/42 All Bronze* ...... 47 2561 13 3 0 2545 18 0.63 0.0 
Small Brass ..... 5 136 14 1 1 120 13 11.0 0.74 
eee GR WOOD. oka vince 158t 8550 156 19 7 8368 224 2.05 
*Approved type. **Installations have been corrected. tTotal for each class. tAverage number 
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“mes allow rust tubercles to grow 
ear the clapper in such size that 
rend actually interfere with the clos- 
ing oF seating of the clapper. Rust 
sediment may also interfere. In 

eral the tests have shown remark- 
ably good operating results for Con- 
necticut double check valves although 
single valves do, of course, leak oc- 
easionally and both valves may leak 
on very rare occasions. It is felt that 
the good results are due to constant 
attention and periodic cleaning with- 
out which satisfactory results could 
hardly be obtained. 

Three sets of small brass check 
valves having rubber facings on the 
cappers, although not otherwise of 
the approved type, were ordered re- 
moved because of continuous trouble 
in obtaining satisfactory tests. Small 
valves, although they appear to have 
the proper clearances, do not seem 
to operate properly. Dependence 
should probably not be placed in 
valves smaller than six inches. In 
the beginning, trouble was experi- 
enced with several valves manufac- 
tured by one concern, but after the 
valves had been visited by a factory 
representative and improved as to 
tolerances and clearances in the 
valve, good results were obtained. 

























Difficulties in Testing 






Difficulty in testing may result 
from many causes such as an outside 
gate valve leaking too much, a leaky 
drip cock or test valve, clogged con- 
nection to a gage, air pockets, leak in 
one check valve as affecting the test- 
ing of the second check valve, use of 
water in system so as to cause drop 
in pressure, low initial pressure and 
faulty gages. In most cases grit or 
sediment on the seat of the valve is 
responsible for a leak. This would 
indicate that the seat of the rubber 
facing on the metal is not always 
effective. There have been other 





















CORRECTION! 
Formula for Parshall Flume 
Discharge 

In the August issue, Mr. John 
Slough presented a simplified flow 
recorder for Parshall Flumes, devel- 
oped for the purpose of recording 
flows over an extended range. On p. 
286 the formula used in developing 
the recorder is given and reference 
made to the original source of this 
formula. Unfortunately typesetting 
of such involved formulas is difficult 
and sometimes results in error. Such 
was the case in Mr. Slough’s article. 
With the thought in mind that 
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causes of leaky valves. A newspaper 
was found wrapped about the clap- 
per of a new valve on one occasion. 
The newspaper had been used by the 
manufacturer to protect the clapper 
in shipment and had inadvertently 
been left in place when the valve was 
installed. A crawfiish was found un- 
der the clapper of a check valve in 
such a position as to hold the clap- 
per off the seat at the time of one in- 
spection thereby causing this valve 
to be checked as leaking. In one in- 
stallation where both valves were 
found to be leaking, although the 
valves appeared to be of the F. M. 
type, it was found on opening them 
that they were of the old type with- 
out rubber facings on the clapper. 
Two or three installations were in- 
stalled on a very slight slant so as 
to hold the clappers off the seats at 
all times. These gave trouble which 
disappeared when the check valves 
were placed in a true horizontal po- 
sition. 


Inspectors have found in two or 
three instances and much to their 
chagrin that care must be exercised 
when testing check valves. One man 
in descending through a manhole 
into a pit, on groping around with 
his feet to find a firm place, kicked 
off a gage. Some time was lost in 
drying his clothes in the boiler room 
before he could proceed to the next 
installation. In another instance, a 
master mechanic was _ similarly 
drenched with water while trying to 
loosen some wooden forms for con- 
crete construction in a pit, just com- 
pleted, as a gage was knocked off by 
a piece of timber. He was unable to 
close the gate valve in the pit be- 
cause of the water. A valve located 
in the street was available. This em- 
phasizes the point that such a valve 
is a safeguard and highly desirable. 


Conclusions 
On the whole, it is felt that the 












some reader might wish to make use 
of this formular without referring to 
the original article (WATER WORKS 
AND SEWERAGE, p. 235, July 1936) 
we are reproducing the complete 
Free-Flow Formula for the Parshall 
Flume as it was given. 

“For free-flow characteristics, only 
the gage reading (H,) at (a) need 
be measured. 

For the 6-inch flume, the formula 
for free-flow discharge is: 

Q, == 2.06 H, 1-58 
or Q, == 1.331 H, 3-58 

For 1-foot to 10-foot flumes, the 
formula for free-flow discharge is: 
Q, —4 W H, 1. 522wes 
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cross connection situation in Con- 
necticut is well under control. This 
has been assured by the splendid co- 
operation of the water works men, 
the fire insurance companies and the 
manufacturers. The end result is a 
greater measure of safety and pro- 
tection of the public health of the 
community, so important now when 
time can ill be spared to preventable 
disease if the war is to be won. Sur- 
veys of interior piping conditions in 
many cities in Connecticut in the 
past few years have shown a sur- 
prisingly small number of illegal 
cross connections between potable 
and non-potable water supplies. This 
bears testimony as to the thorough- 
ness of the campaign to eliminate 
the connections following the adop- 
tion of the sanitary code regulations. 
However, continuous surveys are 
needed to disclose previously undis- 
covered cross connections. 

The record of tests of double check 
valves in Connecticut over a sixteen 
year period indicates that a consid- 
erable degree of reliance can be 
placed in these valves in the safe- 
guarding of the public water sup- 
plies, where cross connections with 
non-potable supplies exist. In order 
to assure the dependability, however, 
the valves must be of the approved 
type, preferably of the all bronze 
type. The good performance record 
can only be obtained if regular in- 
spections are made and the valves 
are opened for cleaning and exam- 
ination at least once a year. Even 
though the record is an excellent 
one, it is, of course, safer and pref- 
erable to eliminate cross connections 
entirely through complete separation 
of the potable and non-potable piping 
systems. New cross connections, 
even where approved double check 
valves are proposed, are prohibited 
in Connecticut and a great many old 
cross connections have been elim-— 
inated. 





or » == 2.585 W H,}.522we 
where Q, = Quantity of flow in sec- 
ond-feet. 
Q., = Quantity of flow in mil- 
lion gallons per day. 
W = Width of throat in feet. 
H, — Upper head in feet.” 





Where Portland Cement 
Got Its Name 


Portland cement was first devel- 
oped by Joseph Aspidin at Leeds, 
England, and was named for its re- 
semblance to limestone found on the 
Isle of Portland, England. 












NEW P-141 ORDER INTERPRETED 
BY GOVERNMENT DIVISION 


SSUED as the second in a series 
] of pamphlets on the “Functions 

of Government Under War Con- 
trols” by the Government Division 
of WPB, Pamphlet No. 2, bea. = 
under the direction of A. M. Rawn; 
chief consultant in the Sewerage 
Section. It relates how to plan for 
new construction for extension of 
existing systems and for mainte- 
nance, operation and repair to the 
end that neither efficiency nor the 
service which sewerage and refuse 
disposal facilities are designed to 
give will be seriously impaired. It 
interprets the amended P-141 Order 
of July 5, 1943. 

In the matter of the application 
for priority assistance for construc- 
tion, Pamphlet No. 2 advises that it 
is not now necessary to have com- 
plete designs of the project before 
the application is made, as was for- 
merly the case. The new form WPB- 
617, which takes the place of PD- 
200, comes to the applicant accom- 
panied by two additional forms, 
2814 and 2814.3. These latter forms 
contain instructions, definitions and 
questions from which the applicant 
may answer the questions appro- 
priate to the project being applied 
for, “with enough information to 
permit WPB to determine the proj- 
ect’s essentiality or lack thereof.” 
Questions on these two forms are 
basic to the preliminary considera- 
tion of a project and can be an- 
swered without having to design the 
project. 

If the applicant is sufficiently con- 
vinced of the essentiality of his 
project to risk the cost of complete- 
ly designing the works without 
awaiting approval of the project, he 
may submit the WPB-617 form with 
the response to forms 2814 and 
2814.3-to the Sewerage and Sanita- 
tion Section, Government Division, 
War Production Board, Washington. 


Minor Additions to 
Systems Permissible 


Minor additions to systems are 
permitted under Order P-141, July 
5, 1943. Note that “operating sup- 
plies” as defined in the order in- 
cluded “job materials up to $1,500 
for underground additions and ex- 
pansions and $500 above ground, 
excepting buildings, provided [one] 
does not exceed imposed quantity re- 
strictions in inventory withdrawals 
or materials acceptance without spe- 


cial authority. P-141 .. . also pre- 
scribes a method of procedure for 
construction and extension to serve 
rated projects.” 

Priority assistance for the pur- 
chase of capital equipment, where 
no building construction is involved, 
may be obtained by using Form 
WPB-541 (formerly Pd-1A). This 
includes machine tools, trench 
pumps, compressors, chlorinators, 
sewer cleaning equipment, etc. It is 
suggested, however, that the appli- 
cant state his needs in “ample and 
conclusive terms.” The applicant 
will receive better and quicker ac- 
tion if he does. If any form of 
building construction is to be. in- 
volved a WPB-617 application must 
be filed, regardless of cost involved. 

Preference Rating Order P-141, 
July 5, 1943, is the preference rating 
order for maintenance, repair and 
operation (designated MRO) for 
sewers, both separate and combined, 
as well as sewage pumping stations 
and treatment works. “It excludes 
all transactions now effected by 
amended P-141 from the provisions 
of CMP-5 and CMP-5A, June 4, 
1943.” 


Main Provisions of the Order 


Following are some of the main 
provisions of P-141: 

“(1) It assigns a _ preference 
rating of AA-1 to supplies for MRO 
but warns against using the rating 
to obtain scarce materials. .. . 

“(2) It assigns the lowest rating 
given a rated project to construction 
of sewerage facilities to serve such 
a project with certain important 
qualifications. 

“(3) It prescribes the method for 
obtaining controlled materials, steel, 
copper, aluminum. 

“(4) It prescribes the certifica- 
tion for use in applying the AA-1 
rating and allotment symbol . . . to 
deliveries of material for [MRO] 
supplies. . . . Ratings assigned by 
the order may be extended by a sup- 
plier under certain restrictions and 
procedures. 


“(5) It establishes 1942 as the 
base year for MRO costs and with 
certain exceptions divides the years 
into four quarterly periods... . 

“(6) All references to ‘classes’ 
of material are eliminated excepting 
where it is desired to replace ma- 
terials sold from inventory. 
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“(7) It provides that an Operator 
whose cost for supplies in 1949 Was 
$1,000 or less and who anticipates 
‘no increase over that amount in th 
year under consideration’ js exempt. 
ed from the limitation prescribeg j, 
current quarterly periods, .. » 
[This is an important Provision 
which has been inserted to save the 
small and medium sized plant map. 
ager time and money.—Ed.] 

“(8) It provides for an increase 
in expenditures for MRO propor. 
tional to increase in dry weather 
flow from year to year and also for 
expenditure for repairs in excess 
of ordinary allowances following 
calamitous circumstances. It per. 
mits replacement of materials gold 
from inventory and the reuse of 
salvaged materials. 


“(9) It excludes chemicals and 
fuel from _ restrictions placed op 
other MRO supplies. 


“(10) It provides for exceeding 
quarterly or annual allotments of 
supplies upon special authority from 
the Board... . 

“(11) The cost of the $1,500 and 
$500 limited extensions and expan- 
sions must be included with other 
expenses for MRO supplies; they 
are not in addition thereto wnless 
specifically authorized. 

“(12) The restrictions upon con- 
struction of extensions to serve cus- 
tomer premises (house connections) 
have been eliminated in the amené- 
ed order. ... 


“CMP Regulation 5A provides a 
method whereby governmental agen- 
cies may obtain maintenance, repair 
and operating supplies. This regu 
lation assigns an AA-1 rating and 
the MRO symbol for refuse and gar- 
bage collection and disposal of an 
AA-2 rating for storm sewers. The 
regulation also prescribes the form 
of certification, contains quantity 
restrictions, and a provision similar 
to P-141 regarding the annual value 
of supplies permissible. This regu 
lation may not be used to obtain 
MRO supplies for sanitary or storm 
sewers which are a part of a com- 
bined system, for these are covered 
in P-141... .” 

Pamphlet No. 2 concludes with 
the statement that the “Sewerage 
and Sanitation Section . . . has beet 
established to render assistance it 
problems implied by its name” and 
that “all are invited to use thes § 
facilities to the fullest extent.” 
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MILLER PIPE LOCATING MAGNET 


A Device Which Simplifies the Location of Pipe-Lines 
and Services, Valve Boxes, Sewer Manholes and the Like 


T various times every water 

works maintenance man has 
A found it necessary to use the 
dipping needle to locate a water serv- 
ice line. 

The depth under ground or depth 
of snow or ice makes the indication 
very feeble and at times no indica- 
tion can be obtained at ail. It was 
the above mentioned uncertainties 
that led to the development of the 
device described below. 

It is well understood that the earth 
imparts magnetism to steel or iron 
water service lines. It is also true 
that the iron will not be as strong as 
the earth’s magnetism on account of 
the reluctance of the iron. It is true 
also that, if the iron in the water 
service is magnetized by some out- 
side source much stronger than the 
earth’s magnetism, a lot of it will 
be retained indefinitely by the pipe 
line. 


Using the Locator 


The apparatus to accomplish the 
magnetization consists of a long 
slender powerful electro magnet 
energized from a six volt battery. 

When one has a service that the 
location is approximately known but 
the needle does not give a positive 
indication on account of the depth, 
this magnet can be energized and the 
approximate area explored and then 
after removing the magnet to a safe 
distance the needle can be used and 
you will get a positive indication, be- 
cause the iron in the service has been 
magnetized. Such a charge is re- 
tained by the iron. 

In order to prove there was no 


By BASIL MILLER 
Superintendent 
WATER, ELECTRICITY AND SEWERAGE 
FENNIMORE, WISC. 





The Author 
Using the Miller Pipe Locating Magnet. 


doubt about the method the writer 
purposely magnetized a service, so 
that the white end of the needle 
pointed down instead of the usual 
red end. This showed that the earth’s 
magnetism had been reversed. There- 
after another application, with the 
magnet properly polarized, brought 
it back so that the red hand pointed 
down. On a test with a sewer man- 


hole cover that was four inches be- 
low the street Tarvia with the 
needle suspended 30 inches above 
there was no indication towards the 
manhole. After giving it one shot 
with the magnet the needle pointed 
down 20 degrees. At another loca- 
tion where we knew the water service 
was 18 inches below the ground we 
failed to get an indication from the 
needle. After giving it one shot the 
needle pointed to the service very 
definitely. We then dug down to it 
and gave it one shot with a direct 
contact and from then on the needle 
would go wild with a desire to point 
it out. 

Tests were also made to determine 
if some of the magnetism would be 
lost from pounding or taking off the 
covers and then replacing them, but 
we could not see any weakening. It 
is our plan to go over all the services 
in the summer when they can be 
more easily located and give them a 
direct contact shot with the magnet. 
Then at any future time they will be 
easily located. The first of these tests 
were made last January and at this 
writing we can see no diminution of 
the activity of the needle in the vicin- 
ity of this service six months after it 
was magnetized. A suggestion was 
made to energize all the city serv- 
ices so that the white end of the 
needle pointed down so that the serv- 
ices could be differentiated from a _ 
stray piece of iron, but we were fear- 
ful that in time the earth might 
weaken the indication. 

We know there are a lot of devices 
much more elaborate but most places 
do not have them and, too, this 
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Detail Sketch of the Miller Pipe Locating Magnet. 
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scheme is quick and convenient once 
the services have been gone over. 


The Magnet 


The magnet (see sketch) was 
made from a piece of steel shafting 
30” long. On one end was welded an 
iron washer four inches in diam- 
eter and on the other end was a like 
washer except it had two “ears” for 
terminal bolts for the winding. In- 
sulating washers were placed next 
to the washers and the shaft be- 
tween was given a liberal wrapping 
of insulating tape. A handle made 
from 4%” round iron 18 inches long 
was put through a bored hole in the 
upper end. The wire was obtained 
from an old transformer secondary 
and wound on in even layers and the 
ends attached to the two terminal 
bolts. 

The following are a few pointers 
of importance in constructing the 
magnet. 

The size of the wire used will de- 
pend on the voltage used. In our 
case we used the car battery (6 
volts) and the wire was about No. 4 
solid. After you select the voltage 
then the gage of the wire is the 
only thing that will alter the 
strength of the magnet. Putting on 
more or less wire will only cause less 
or more amperes to be used to mag- 
netize the core. The magnet is made 
long and slender for the reason that 
the lines of force make a longer path 
from pole to pole than if short. This 
results in deeper earth penetration 
to the service line or main. 

Without going into the customary 
detail about getting the proper polar- 
ity it is much simpler to get every- 
thing ready and give the service a 


Mallory Process Being Put 
Under Test 


The unique method of design and 


control of the activated sludge 
process of sewage treatment, con- 
ceived and developed by E. B. Mal- 
lory of Tenafly, N. J., is being put 
to a test in an exhaustive demon- 
stration which opened at the School 
of Public Health, University of 
Michigan, Ann Arbor, Mich., August 
5. Attending were 32 engineers, 
chemists and plant operators. 

At these opening sessions a 
schedule of test operations was de- 
veloped and adopted by the group, 
and the schedule is now being car- 
ried out at the Ann Arbor treat- 
ment plant. Tests will be con- 
ducted under supervision of the 
special Committee on Investigation 
of the Mallory Process over a period 
of several weeks. At the conclusion 
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MILLER PIPE LOCATING MAGNET 


shot; then, after removing the mag- 
net to a safe distance, test the serv- 
ice to see if the red end of the dipping 
needle goes down and if it does then 
paint the wire lead which is con- 
nected to the positive “red” and use 
it that way from then on. If the 
white end goes down then reverse the 
connections at the battery and re- 


peat. 
A Caution 

Be sure to keep your dipping nee- 
dle at a safe distance at all times 
while using the magnet or when it is 
charged. 

In regard to the above warning 
we have made the practice of plac- 
ing the dipping needle inside the 
truck cab while using the magnet, 
as the iron in the truck body pro- 
tects the needle. There, however, 
could be no permanent harm done to 
the needle as the magnet could be 
used to recharge it in the proper 
direction. Even if the magnet was 
close to the needle, no harm would be 
done unless the current was turned 
on at just the right instant to catch 
the needle with the wrong pole ex- 
posed. At other times it would aug- 
ment the strength of the dipping 
needle. There is not enough residual 
magnetism left in the soft iron core 
of the magnet after use to injure the 
dipping needle, although it will be 
vigorously attracted to the magnet. 
Today while using the magnet we 
placed the dipping needle on the 
ground 20 feet away from the mag- 
net and when we picked it up to test 
the water service the needle was 
still spinning around from the “kick” 
from the magnet, but no harm was 
done to the needle. So I would say 
that if the needle is kept inside the 


of the demonstrations, a final report 
of the group’s findings will be pre- 
pared and published. 


Interest in the demonstration was 
shown by the attendance record and 
desire of official agencies to partici- 
pate. Organizations represented in- 
clude the Great Lakes Board of Pub- 
lic Health Engineers, the Upper Mis- 
sissippi Board of Public Health En- 
gineers, the Michigan Sectien of the 
A. S. C. E., and the Michigan Sew- 
age Works Association. The state 
health departments of Michigan, 
Wisconsin, New York and Illinois 
were officially represented, as were 
five citi” in those states. Michigan 
State College, the University of 
Michigan and the U. S. Public Health 
Service also have active representa- 
tives. And several consulting engi- 
neers also are participating in the 
program of developing test problems 
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truck no harm will be done to 
while using the magnet. ; 


Two Interesting Uses 


Just to prove a point I made tes 
with pipes laid under the floor of 
new Diesel Plant. I was on 
when the pipes were laid and 
course they are on the drawings, 
one pipe in particular as I rey 
bered was about six inches from 
wall. We could not get any ing 
tion of the pipe with the comp 
as could be expected, but after na 
ing the magnet over the spot } 
found it eighteen inches from ¢ 
wall. 

It is well known that in a pe 
house an ordinary compass is 
less, but not so when the of 
sought is first given a shot from # 
magnet; for the indication jg 
strong that the influence from ¢ 
masses of iron in the machinery 
overcome. Let me give a word 
caution here. The magnet is not im 
tended to locate a small pipe six fest 
under ground. We have had 
success but I would say that ¢ 
magnet would have to be 
longer and stronger, or a char 
would have to be put on the 
direct. 4 

A short time ago we had ocep 
sion to make a hole in the pavemefl 
to repair a sewer and of course 
hit some iron reinforcing the firs 
thing. Had we thought of the n 
net we could have explored the pave 
ment and marked out the spot where 
the reinforcing steel would not in” 
terfere. 

As time goes on additional uses 
for the magnet will without doubt” 


appear. 


afm 


for the demonstrations. 

At the organization meeting held 
on August 5 in Ann Arbor, W. F 
Shephard, assistant engineer of the 
Michigan Department of Health, 
was named permanent chairman of 
the committee. 

Of late there has been much dit 
cussion of the so-called “Oxidized 
Sludge Process,” developed by Ma 
Mallory and described in past issues 
of this magazine. Many believe that 
Mr. Mallory, with his pattern for 
designing activated sludge plants 
and his simplified method for con- 
trol of the process, “has something.” 
There are others who believe not, or 
who have to be shown. These official 
“acid tests” are designed to test the 
claims of the inventor and to prove 
also which group is right. The find 
ings will be looked forward to with 
interest by many. 
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Whats the Good of a Sundial in the Shade? 


. or water meters that are allowed to become inoperative 
or inefficient through lack of proper maintenance! 


PITTSBURGH EQUITABLE METER CO., .. . PITTSBURGH, PA. 


Now’s the time for all to pull together —see other side ae 











Mopern standards of metering must be 
maintained—in war as well as peace. Meters are 
vital necessities for the efficient operation of water 
works systems during wartime. They provide the 
necessary controls that result in lowered operating 
costs, manpower conservation and fuel savings. 

The conversion by meter manufacturers to 
the production of war materials may make it 
difficult for many to secure all of their require- 
ments in new measuring equipment. So, don’t 
replace when you can repair. Institute an im- 
mediate program of inspection to discover in- 
accurate Or inoperative meters. Good meters 
require but little attention, but when they do, 
attend them well. The cost of a thorough over- 
haul is only slightly more than that for an inferior 
job. A properly repaired meter should test as 
well as a new one. Get the most out of your 
present meters by careful maintenance and testing. 

When it is necessary to replace meters, buy the 
best available. The Pittsburgh-National Meters 
shown here provide top wartime measurement 
value. Made in compliance with the WPB limi- 
tation order, they nevertheless maintain the high 
standard of quality of all Pittsburgh- National 
Meters. They will serve you faithfully both during 
the emergency and for years afterward. So, re- 
member—our country’s interests come first. Con- 
serve as you serve by making pe pena meters 
last. When you must buy a war model meter—buy 
the best! Today, as always, there is a Pittsburgh- 
National Meter for every kind of service. 


A new bulletin has been prepared describing 
all types of Pittsburgh-National war-model 
meters. Write, asking for Bulletin W-539. 


PITTSBURGH EQUITABLE METER COMPANY 


snon MERCO NORDSTROM VALVE COMPANY pITTSeURGH 
pay Sanne Main Offices, Pittsburgh, Pa a — 
cucaso 4xawsascrty NATIONAL METER DIVISION, Brooklyn, N.Y. sew vorx TuULsa 






Lier's ALL KEEP 


"EM MEASURING... 
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PITTSBURGH-NATIONAL IRON CASE WATER METERS 


(Sets » 


EMPIRE VICTORY METERS 
Sizes ¥e" and Ye" x %"’ 


An iron case domestic water meter em- 
ploying the famous Empire balanced, 
oscillating piston principle of measure- 
ment. Has molded glass index box and 
breakable frost bottom. interior parts 
interchangeable with the Empire 
Streeemline Meter making conversion 
to bronze cases possible after the war 
if desired. 





EMPIRE TYPE 9 METERS 
Sizes %4"' and 1" 


The 59th successful year for this oscil- 
lating piston meter design. Provides 
unexcelled accuracy with proven dura- 
bility and low maintenance costs. Made 
with shallow base in both frost protected 
and non-frost models. Rectangular, 
straight reading register is standard, 
round reading optional, 





EMPIRE LARGE CAPACITY METERS 
Sizes 114" through 6"’ 


The only balanced, oscillating piston 
meter made in sizes up to and including 
6 inch. Provides the same accuracy, 
sensitivity and durability in large volume 
meters that is characteristic of the 
domestic sizes. Will handle variable 
flow rates, often to better advantage 
than compound meters. 


Built for the Duration—But to Last for Years 





IRONSIDE WATER METERS 
Sizes Ye" through 2” 


possible after the 
Sree ae eee 
ating parts unchanged. = 





GEM WATER METERS 
Sizes 2’' through 12” 


A velocity or propeller type meter for 
measuring the swift and free delivery of 
large volumes of water. All working 
parts are protected from dirt and abra- 
sion by a large, built-in strainer. The 
design cushions the interior mechanism 
from the shock of water hammer. 





EMPIRE COMPOUND METERS 
Sizes 3’ through 12" 


Designed for services having a wide 
variation in delivery rates, this unit isa 
combination of the Empire oscillating 
piston meter and the Gem velocity meter. 
A built-in automatic valve diverts the 
flow at the proper change-over time. 
Provides exceptionally accurate meas- 
urement of large and small flows alike. 
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The Author 
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Te Committee on Sanitary En- 
gineering for the Procurement 
and Assignment Service of the 
War Manpower Commission has de- 
fined the Sanitary Engineer and San- 
itary Engineering Works, which in- 
clude water works and sewerage sys- 
tems; the disposal of garbage; refuse 
and nightsoil; control of mosquitoes 
and rodents; and ventilating and air 
polluting control. [For a complete 
statement of W. M. C.’s definitions 
and policy see page 165 of the May 
19438 issue of WATER WORKS AND 
SEWERAGE. | 

A Sanitary Engineer in the State 
Department of Public Health, as a 
result of the war, is faced with many 
complications of the normal prob- 
lems and many additional problems 
which appear to come to the State 
Sanitary Engineer in the absence of 
a more appropriate agency to call 
upon during the emergency. 


Sse7a 22 


Water Supply 


in water supply demands in many 
municipalities because of an influx 
of population for the war activities 
and the demands of industries en- 
gaged in war production. These in- 
creases in many cases have exceeded 
by 100 per cent the normal water 
supply demands during recent years, 
and in one case approximately 350 
per cent. 

One of the most difficult problems 
in connection with increasing public 
water supplies has been the procure- 
ment of materials under the rulings 
of the WPB. Such rulings have cur- 
lailed the activities of the water de- 
ments in expanding their works. 
Another complication is the in- 
ase in the number of water sam- 


There has been a great increase 














By ARTHUR D. WESTON 
Chief Engineer 
MASSACHUSETTS DEP’T OF PUBLIC HEALTH 
BOSTON, MASS. 





This article consists of ex- 
cerpts from a paper presented 


by Mr. Weston before the 
Massachusetts Public Health 
Association. 


We regret that it is not pos- 
sible to reproduce in whole the 
highly interesting paper, which 
also discusses the war-time 
problems of the public health 
engineer in Garbage Disposal, 
Mosquito Control, Rural Sani- 
tation, Shell Fish Sanitation, 
Rodent Control, Housing and 
even Fuel Rationing. 

Those excerpts here repro- 
duced are taken from other sec- 
tions of the waper and, as far 
as permissible, the context 
throughout is exactly as Mr. 
Weston presented it. 











ples to be analyzed, as required by 
the new standards of the U. S. Pub- 
lic Health Service. Actually these 
standards do not apply to other than 
those municipalities where the water 
is used on trains, planes, or boats in 
interstate traffic. However, it has 
become the practice for all munici- 
palities to recognize these standards 
as universally applicable. 


This increase in the number of 
samples to be collected results in 
additional loads on water labora- 
tories and will necessitate the great- 
er use of local laboratories by mu- 
nicipalities, as the capacity of the 
laboratories of the State Department 
of Public Health is not sufficient to 
meet these new demands. 


To provide greater water supply 
facilities in case of emergency, our 
Division of Sanitary Engineering, as 
early as the spring of 1941, placed 
into effect a plan of “Water Supply 
Coordination and Mutual Aid.” Un- 
der this plan a water supply super- 
intendent has been made water sup- 
ply coordinator in each of nine re- 
gions to operate under the direction 
of the writer, who has been appoint- 
ed Chief Water Supply Coordinator 
by the Adjutant General. These water 
supply coordinators have established 
auxiliary water supply forces to sup- 
plement the present personnel in 
water departments. At the time of 
writing, over 1,500 men are avail- 
able throughout the State trained for 
this purpose, and most of the 67 vital 
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municipalities in the State have or- 
ganized trained auxiliary water sup- 
ply forces. Two emergency depots of 
water supply materials have been 
provided, stocked with chlorine, am- 
monia and other chemicals necessary 
for the emergency treatment of 
water. A State Water Supply Co- 
ordinator has also been appointed in 
each of the New England States, and 
through these men arrangements 
have been made for mutual aid be- 
tween the States. 

Under date of December 8, 1941, 
each State Department of Health in 
the country received a telegram from 
the Surgeon General of the U. S. 
Public Health Service requesting 
steps be taken against sabotage. 
Upon receipt of that telegram a rep- 
resentative of our Division, working 
with the First Service Command of 
the U. S. Army and the office of the 
Adiutant General, visited those mu- 
nicipalities which were believed to 
be most vulnerable, and assisted in 
the establishment of a system of 
guarding. Armed guards were placed 
at vital points with a suitable com- 
munication system. 

The supervision of cross connec- 
tions between industrial water sup- 
plies and municipal water supplies 
also is being very carefully checked 
by the personnel of our Division for 
obvious reasons, and more recently a 
certain amount of supervision of 
these cross connections has been ex- 
ercised by officers of the First Serv- 
ice Command of the U. S. Army. 


Sewerage and Sewage Disposal 


The increase in water supply re- 
quirements has resulted in a corre- 
sponding increase in the amount of 
sewage to be disposed of, and the 
capacity of certain sewage disposal 
plants in this State has already be- 
come overtaxed. This situation is not 
easily corrected as it has been the 
attitude of WPB to disapprove requi- 
sitions for the release of vital mate- 
rials for the construction of sewage 
works except where a true danger to 
the health of the public can be shown. 
In several instances the sewage 
reaching municipal sewage treatment 
works has so increased in strength 
as to exceed the B. O. D. load for 
which the works were designed. Such 
conditions result in faulty operation 
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and deterioration in the quality of 
the effluent. 

Also there has been difficulty in 
the operation of sewage disposal 
works because of the quantities and 
character of some industrial wastes. 
At a recently constructed sewage dis- 
posal plant, proper operation was 
threatened by the discharge of chro- 
mic trioxide wastes used for strip- 
ping of copper from metals. These 
wastes were of sufficient volume to 
interfere with the proper biological 
action at the treatment works. As 
the war continues, we may expect an 
increase in pollution of the streams 
and bodies of water into which sew- 
age effluent is discharged. To fur- 
ther complicate this condition, an 
effort is being made to cut down the 
use of chlorine used in the disinfec- 
tion of sewage. 

It is, of course, possible that as 
the war progresses a larger amount 
of materials will become available 
for the construction of sewerage 
works, as there will not be the de- 
mand for those materials in areas 
of the armed forces where works un- 
der construction have either been or 
are rapidly being completed. In con- 
nection with the operation of two 
municipal sewerage systems, our 
Division has been obliged to advise 
against the discharge of sodium cy- 
anide wastes with acids into the sew- 


ers because of the danger of the 
generation of hydrocyanic acid gas. 
At one industrial plant treatment of 
sodium cyanide wastes for the pro- 
tection of a municipal water supply 
was advised. 


Stream Pollution 


There has been a very decided in- 
crease in stream pollution in Massa- 
chusetts resulting from war activi- 
ties. The discharge of untreated in- 
dustrial wastes into streams has in- 
creased and much of this pollution 
has taken place on streams over 
which the Department of Public 
Health has mandatory powers. Such 
conditions are slow of correction be- 
cause of the WPB control over ma- 
terials necessary for the construc- 
tion of remedial works. Because of 
the impracticability of law enforce- 
ment where such materials could not 
be obtained, our Department found 
it necessary to appeal to the Legis- 
lature of 1943 for temporary relief 
from its responsibilities on these 
streams where the Department, after 
careful investigation, found that it 
was imprac‘icable for the industries 
to provide the necessary treatment 
works. This legislation failed in en- 
actment. The Department of Public 
Health would appear, therefore, to 
have no alternative but to prosecute 
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in the future and leave the matter 
to the courts to decide as to the pos- 
sibility of treatment works being 
constructed under wartime condi- 
tions. 

One very important and instruc- 
tive case in the matter of stream pol- 
lution was encountered in the Taun- 
ton River, where a large city took 
action against a tannery because of 
the discharge of wastes containing 
sulphides which resulted in the gen- 
eration of hydrogen sulphide gas and 
made living conditions in the vicinity 
of that stream very difficult. This 
was further complicated by the fact 
that the sewage of the municipality 
also is discharged into the stream 
without treatment and because other 
industrial wastes, including the 
wastes from a large distillery, reach 
the stream in quantities. Together 
with the domestic sewage, these 
wastes deplete the oxygen in the 
stream during periods of low flow. 
There has been a court stipulation 
made in this case, and at the time of 
writing this paper the WPB has 
authorized the release of materials 
for the construction of remedial 
works. 


Legislation 


The Department of Public Health, 
through the suggestions of the Divi- 
sion of Sanitary Engineering, has 
introduced several pieces of legisla- 
tion relating to sanitation because of 
the war emergency. One of these 
empowers the Department to order 
a municipality to install water treat- 
ment works where, in the opinion of 
the Department, treatment is neces- 
sary. Only in one instance has the 
Department had to exercise its power 
under this law. Another piece of 
legislation relates to mutual aid in 
case of emergency. This bill was 
very necessary as under conditions 
of law prior to its passage the per- 
sonnel of a water department were 
not adequately protected when at 
times of an emergency they might 
be employed outside the town of 
their original employ. This act also 
legalizes the transfer of materials 
from one municipality to another. 
It would be well for all water de- 
partments and boards of health to 
become acquainted with this act. 

Another act proposed by the De- 
partment is that relative to emergen- 
cy water supply, in order that the 
law might be more flexible during 
the war emergency. As amended, the 
law would permit the taking of emer- 
gency sources outside the limits of a 
municipality requiring such emer- 
gency supply ... and permit the sell- 
ing of water from one municipality 
to another for emergency purposes 
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for more than six months of Any one 
year. It would further provide for 
emergency takings with the approval 
of the Department without the 
necessity of holding town Meetings 
which might be cumbersome during 
the present state of war. This latter 
provision is to become inoperative 
one year after the end of the war. 

As has already been mentioned 
legislation was introduced to relieve 
the Department of certain respongj. 
bilities under existing acts in whic, 
it was directed to prevent pollution 
of streams. If the Departmen 
should carry out its duties to the 
letter of the law, as directed by theg 
special acts, it might put very jm. 
portant war industries out of busi. 
ness. The purpose of the proposed 
legislation, therefore, is to amend 
the special river and tidal water acts 
so that the Department may use its 
discretion in the exercise of these 
mandatory powers during the emer. 
gency. 


Assistance to the Armed Forces 


Starting in the early part of 1940, 
there have been increasing demands 
on our Engineering Division from 
the armed forces for assistance in 
matters of water supply, sewerage 
and sewage disposal. The water sup- 
plies at each of the three large mili- 
tary camps of the Army in this State 
were installed in accordance with the 
advice of the Department, and plans 
relating to numerous small water 
supplies, sewerage and sewage dis- 
posal works at these camps have 
been presented to the Department 
for its advice and approval as re 
quired in instructions given to the 
armed forces. It is interesting to 
note in this respect that, as a result 
of recommendations initiated in the 
Conference of State Sanitary Engi- 
neers, held in the city of Detroit in 
the year 1940, adequate require 
ments were established by the Corps 
of Engineers of the U. S. Army and 
the Bureau of Yards and Docks of 
the U. S. Navy. 

Nuisances which would have other- 
wise arisen in connection with sew- 
age disposal at camps have been pre- 
vented to a large extent because of 
the necessity of State approval of 
plans. It also has been necessary 
that the Division of Sanitary Engi- 
neering assist the armed forces by 
making analyses, as until recently 
laboratory facilities were not avail- 
able locally to these forces. Our re- 
lations with the armed forces have 
been very cordial and we have ap- 
preciated their cooperation. 


Civilian Defense 


Our Division of Sanitary Engi- 
neering has assisted in the Civilian 











once program. We have assisted 
bene establishment of programs for 
eeting the needs of emergency sani- 
saline following air raids. Our Divi- 
sion has assisted in the preparation 
of a manual on emergency sanita- 
jon. 
a the Office of Civilian De- 
fense we have assisted in the co- 
ordination of water supply facilities 
throughout the First and Second 
Service Commands, and the writer 
serves as a member of the Technical 
Advisory Committee of the O. C. D. 


Personnel Problems 


Our Division of Sanitary Engi- 
neering, like every other Division of 
Sanitary Engineering in the coun- 
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try, has faced serious reductions in 
its engineering personnel because of 
the demands of the armed forces. At 
the time of writing this paper we 
have lost 18 experienced sanitary 6n- 
gineers from a permanent force of 
33. To be sure, this is not as serious 
a depletion as was experienced in the 
State of Illinois, where 47 out of 51 
sanitary engineers were taken away 
from the Department of Public 
Health. However, the problem ap- 
pears to be growing more serious 
each day. 


Summary 


It should be stated that in addition 
to the usual environmental sanita- 
tion problems, all those engaged in 
health works must face new prob- 
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lems resulting from the war emer- 
gency and problems of the post 
war period. Water supplies, sewer- 
age and sewage disposal and treat- 
ment works now neglected will have 
to be renovated and brought up 
to date and placed in proper op- 
erating condition. During the pe- 
riod of the war we will face 
many new problems which must 
be solved with inadequate personnel. 
I believe that now, more than ever 
before, it is important that all the 
local boards of health should become 
thoroughly familiar with all environ- 
mental sanitation problems; and that 
they should train their forces to take 
over much of the work which in past 
years they have depended upon the 
State to assist with. 


Federation Program Released 


The Federation of Sewage Works 
Associations has completed full de- 
tails for its Wartime Conference to 
be staged in Hotel Sherman, Chi- 
cago, October 21, 22, 23. 

The Program Committee has laid 
particular stress on the solution of 
wartime and post-war problems of 
sewerage, sewage treatment and in- 
dustrial waste disposal. One com- 
plete day of the convention will be 
devoted to war subjects. A sym- 
posium on wartime problems will 
feature discussion on priorities by 
A. M. Rawn of W.P.B. and personnel 
problems by Captain C. W. Klassen 
of the War Manpower Commission. 

The problems of post-war plan- 
ning and post-war construction of 
sanitation works will be reviewed 
from the viewpoint of governmental, 
engineering, public health agencies 
and sewerage equipment manufac- 
turers. The plans of the recently 
organized joint “Committee on Wa- 
ter and Sewage Works Develop- 
ment” will be presented by E. L. 
Filby, serving as Field Director for 
the Committee representing the Fed- 
eration, the A.W.W.A., the N.E.W. 
W.A. and the Water and Sewage 
Works Mfr’s. Association. 

The closing morning of the pro- 
gram will be devoted to an “Opera- 
tors Wartime Forum”, led by John 
C. Mackin, Madison, Wisconsin. This 
breakfast session will offer oppor- 
tunity for informal discussion by 
operators who will exchange war- 
time experiences in sewerage and 
sewage treatment. 


The following program was an- 
nounced by F. W. Gilcreas, Chair- 
man of the Program Committee. 


The Program 
Thursday Morning—Oct. 21 


Business Meeting 
Reports of Committees 
Report of Secretary 
Report of Treasurer 
Report of Board of Control 
Miscellaneous Business 


Federation Luncheon 


Speaker: Gordon M. Fair 
“The Outlook for Sewage Treat- 
ment in the Latin-American 
Republics” 


Thursday Afternoon—Oct. 21 


High Rate Biological Sewage Treat- 
ment 


Samuel A. Greeley 
Discussions 


Capt. R. M. Dixon 
Frank A. Marston 


Industrial Wastes and the War 
Emergency 


F. W. Mohlman 
Discussor 
LeRoy W. Van Kleeck 


Grease Removal at Army Sewage 
Treatment Plants 


Major Rolf Eliassen 
Discussor 
Harry W. Gehm 


Relation of Sewage Treatment to the 
Transmission of Virus Diseases 
Dr. Kenneth F. Maxcy 
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The Chlorination of Sewage and In- 
dustrial Wastes—A Critical Re- 
view 

Harry A. Faber 


Business Meeting of Central States 
Association 


Friday Morning—Oct. 22 


“Symposium on War Time 
Problems” 


Priorities 
A. M. Rawn 


Questions and Answers 
Discussion of Maintenance Problems 
Personnel Problems 


Captain C. E. Klassen 


Discussor 

William M. Wallace 

Friday Afternoon—Oct. 22 
Operating Problems 

William W. Mathews 
Post-War Problems 


Morris M. Cohn 
C. A. Emerson 
A. E. Berry 
W. B. Marshall 
E. L. Filby 


Saturday Morning—Oct. 23 


Breakfast—Operators’ Wartime For- 
um of 1943 
Leader—John C. Mackin 
Meeting of Federation Board of 
Control 
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“Laboratory Manual for Chemical 
and Bacterial Analysis of Water and 
Sewage,” by Frank R. Theroux, Ed- 
ward F. Eldridge, and W. LeRoy 
Mallmann has been issued in its 
third edition in May of this year. 
Revised and enlarged to contain a 
section dealing with the testing of 
boiler waters, this is the book so 
popular with water and sewage plant 
operators. 


In February, 1935, the original 
authors, Messrs. Theroux and ElI- 
dridge wrote in the preface to the 
first edition that they had “long felt 
the need for a simple and concise 
laboratory manual of water and sew- 
age analysis.” This third edition 
should go a long way toward fulfill- 
ing that need which still exists. 


The revision has been made to in- 
clude new methods of testing and 
numerous minor changes in existing 
methods. New tests and discussions 
have been added to the chemical sec- 
tion of the book, but the outstand- 
ing feature, the method of present- 
ing laboratory procedures in outline 
form, has been retained. Contrary to 
some criticism this book is not sim- 
ply a “cook book” manual; it con- 
tains sections that discuss and de- 
scribe the tests and theory involved 
in prose that is simple and direct. 


As in the previous editions, the 
book is divided into Part One: 
Chemical Analysis of Water and 
Sewage, and Part Two: Bacteriolog- 
ical Analysis of Water and Sewage. 
Part One has three sections each 
subdivided further. The first sec- 
tion presents in outline form the 
methods for tests on the chemical 
analysis of water, sewage, polluted 
water, and boiler water. Section II 
gives specific directions for the 
preparation of all reagents required 
for the chemical analyses given in 
Section I. Section III contains a 
general discussion of Chemistry and 
Related Topics. 


Part Two, on Bacteriological An- 
alysis, contains four sections, on 
sampling, procedure, preparation of 
media and solutions, and a general 
discussion of Bacteriology. 
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THIRD EDITION OF WATER AND SEWAGE 
LABORATORY MANUAL 


(A Review) 


This system of separating methods 
from reagents and discussions makes 
the book quite usable to persons not 
versed in chemistry and bacteriology 
as well as to chemists who find the 
manual a convenient and ready ref- 
erence. Sanitary engineers and stu- 
dents will also find the book is made 
for ready use. Persons who do not 
make use of the discussional chap- 
ters will be the losers. 


The inclusion of examples and cal- 
culations, immediately following the 
directions, is an excellent help to 
those not trained in laboratory tech- 
nique and calculations. 


There is, perhaps, one criticism in 
regard to the organization of the 
book and the directions for making 
the tests. There seems to be no 
particular order for listing these 
tests. Alphabetical listing might 
be the simplest. It appears in the 
first division that the tests are listed 
in the order in which one might per- 
form them in carrying out an an: 
alysis, but even this order is not fol- 
lowed. 


There seems to be no reason why 
different methods of testing for a 
single substance should not be pre- 
sented together, as for example, the 
gravimetric and volumetric methods 
for magnesium, or sulphate. 


It is believed that the usability of 
the book would be increased if the 
scheme for the mineral analysis of 
water were set off a little more clear- 
ly in the division on water analysis. 
Tests on chemicals used in water 
treatment should not be included in 
the division on water analysis; it 
would be better to set them apart in 
a separate division. 


Proofreading of this edition has 
been better than in the first edition. 
Only a very limited number of typo- 
graphical errors were observed in 
going over the book. 


Different persons have different 
ideas on how to write a laboratory 
manual. This reviewer is no excep- 
tion. Herewith are a few minor sug- 
gestions. It might be of some help 
to chemists if references were given 





to the original sources of the meth. 
ods. It would be well to include, jp 
the directions for alkalinity, a statp. 
ment on the optional use of othe 
indicators if the analyst is elo 
blind to methyl orange color changes, 


In the determination of residyg 
chlorine by the starch-iodide method, 
hydrochloric acid is specified. Acetie 
acid is preferable. In this same test 
the directions say that the sample 
shall be chilled to 20 deg. C., where 
as the directions for the ortho-tgj. 
dine method say warm the sampk 
to 20 deg. C. 


In light of studies on sewage 
grease in the last two or three years 
the method offered in the book is no 
the best technique, but it is simple 
than the newer ones proposed. For 
the determination of hydrogen gy. 
phide in sewage or water, this re 
viewer prefers the methylene bly 
test of Pomeroy. 


[There are other minor sugges. 
tions that may be made on chlorin 
demand, _ settleable’ solids, albv 
minoid ammonia nitrogen, and label. 
ing methods, but none of thes 
should overshadow the value and 
many fine features of the _ book. 
The section on _ polluted water 
analysis will be helpful to any one 
having problems of industrial waste 
pollution or fish poisoning. The dis- 
cussion of sampling is particularly 
good and helpful. Designers o 
laboratories will find helpful lists of 
laboratory apparatus and _ supplies 
needed for different types and sizes 
of plants. It is interesting to read 
a good discussion of the relation of 
the Colon (Phelps) Index to the 
newer Most Probable Numbers (i. 
P.N.) of Coliform bacteria. 


This is a book that should be it 
the laboratory or office of every 
water and sewage treatment plant; 
for, in the words of one sanitary - 
gineer, “it will be of more service 
most operators than will Standari 
Methods of Water and Sewage At 
alysis.” Published by the McGra¥- 
Hill Book Co. of New York City, an 
containing 274 pages (5% by! 
inches) the book retails for $3.00% 
copy.—G.E.S. 
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ANY stories have been writ- 
M = describing the develop- 

ment and growth of different 
models and types of water meters, 
but the writer does not recall any 
article on the fire-line meter, a type 
ysed for the past 35 years. 

Water works officials long felt the 
need of such a meter as they knew 
unmetered fire lines were a potential 
source of revenue loss through leaks 
in mill yards and through the use of 
fire lines for commercial purposes. In- 
surance companies, also interested in 
this problem, were not in favor of 
using the regular type of water me- 
ter on fire lines for two reasons: (1) 
high loss of pressure, and (2) ob- 
struction of flow because of inherent 
design and the presence of screens. 

Much of the early history of the 
fire-line meter was obtained by the 
writer from the records of various 
tests and experiments, but mostly 
from his association dating back to 
1916 with the late J. A. Tilden, Gen- 
eral Manager of the Hersey Manu- 
facturing Co., first producers of this 
type of meter. 

The records show that Mr. Frank 
C. Kimball, Superintendent of the 
Knoxville, Tenn., Water Works, was 





THE STORY OF THE FIRE-LINE METER 


By ROBERT E. FERGUSON 
Manager 
Service Department 
HERSEY METER CO. 
SO. BOSTON, MASS. 




















The Author 


one of the first persons to conduct 
tests on various types of heavy duty 
meters of several manufacturers. 
These tests were made to determine 
the registration and loss of pressure 
throughout the entire range. Tests 
were also made to find the maximum 
delivery before breakage of parts oc- 
curred. A number of representa- 
tives of meter manufacturers were 
present, as well as a representative 
of the Factory Mutual Insurance Co. 

The results of these tests were re- 
ported by Mr. Kimball before the 
New England Water Works Associa- 
tion on September 10, 1903, and 
printed in the NEWWA Journal of 
December, 1903. While no fire-line 
meters were tested at that time, I 











believe that the loss of pressure 
through the meters tested demon- 
strated the need of such a device. 


Mr. E. V. French, Engineer and 
Inspector of the Factory Mutual In- 
surance Company, contacted Mr. 
Kimball by letter, giving the results 
of tests he had conducted on large 
meters in 1896-97. Mr. French had 
made many experiments with a me- 
ter for fire lines, and a few meters 
of his design were built by the Her- 
sey Co. Two of these meters were 
shipped to Nashville, Tenn., and were 
in service a number of years. These 
are the only meters of this design 
the writer has been able to trace. A 
full report on the design and tests 
obtained on these meters was made 
before the NEWWA and printed in 
the Journal in December, 1903. 


The Lowell Tests of 1905 


The next recorded tests on large 
meters were made in Lowell, Mass., 
at the Sixth St. Pumping Station. 
These tests were conducted by R. J. 
Thomas, Superintendent, William J. 
Sullivan, Assistant Engineer, and 
J. A. Tilden of the Hersey Co. The 
results of these tests were described 
by Mr. Sullivan at the NEWWA 
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Fig. 1—Early Meter Testing Layout at Lowell, Mass. 
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Fig. 2—Four-Inch Nozzle Stream 


meeting of March 10, 1905, and 


printed in the Journal of 1905. 


The reason for conducting these 
tests is found in a regulation passed 
by the Lowell Water Board requiring 
metering of all fire service lines. 
After passing this order, they de- 
cided to determine the best type of 
meters for these services for the 
following reasons: “To find, if pos- 
sible, the relative merits and com- 
parative worth of different types of 
large meters or devices with respect 
to their local applicability under va- 
rious conditions; the sensitiveness, 
accuracy, and loss of pressure due to 
the meter or any other unusual char- 
acteristics, either favorable or un- 
favorable, for the use for which me- 
ters were designed to determine also 
their reliability as detectors of small 
or large wastes, and their retarda- 
tion consistent with the type of me- 
ter; to endeavor to find a meter least 
liable to clog and stop when most 
needed to perform its work; to ob- 
tain a meter or measuring device 
having the essentials of simplicity, 
solidity and durability, a meter that 
can be easily inspected, cleaned and 
repaired; in short, to obtain the in- 
formation necessary to guide the de- 
partment in selecting the meters or 
devices suited to the particular work 
required.” 

The above order of the Lowell 
Water Board has been quoted as we 
believe the aim, as set forth by them 
for local conditions, has been car- 
ried on for universal conditions by 
manufacturers of this type of meter. 

These tests at Lowell were very 
complete and were the first tests con- 
ducted by a water department on 
Fire-Line Meters and alternate de- 
vices. Conditions of the tests were 
as follows: Water used for these 
tests was supplied from a 12-in. line 
through an 8-in. line to the Freeman 
testing nozzles. Maximum rate of 





flow used was 2,600 g.p.m. at a static 
head of 65 lb. Discharge from the 
nozzle was into the pump well to pre- 
vent waste of water. Nozzles used 
were maximum diameter 4-in., and 
minimum diameter ‘%-in. Orifices 
were used to check flows of less than 
'% in. These orifices were inserted 
in a 2-in. gate valve screwed on the 
end of a 2-in. nozzle. Nozzle pressure 
was checked by an open end mer- 
cury column connected to a 6-in. 
piezometer ring on the inlet end of 
the nozzle. Loss of pressure through 
the meter was checked by a U-tube 
connected to piezometer rings on the 
inlet and outlet ends of the meter. 
All meters were carefully tested both 
for registration and loss of pressure. 
Fig. 1 shows the piping and testing 
apparatus and Figs. 2 and 3 show 





Fig. 4—Differential Swing Check Meter 





respectively a 4-in. and a %-in. noz- 
zle stream. 


Meters tested 
the following: 
Sze 
inches Name 
6 Crown .. 
 -» wia 6a 
Gem 
> ae 
Rotary 
Torrent 
Torrent 


at Lowell included 


Manufacturer 
....National Meter Co 
....National Meter Co 
....National Meter Co. 

..Neptune Meter Co 
Union Meter Co 
Hersey Meter Co 
...Hersey Meter Co. 
tiant Hersey Meter Co 
Tilden Device ......Hersey Meter Co 
Prep. Vertconl CROGR. cccccccccccce 
Hersey Meter Co 
Diff. Swing Check..Hersey Meter Co 
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Fig. 3—One-half-Inch Nozzle Stream 


Results of Tests 


The tests, both at Nashville, Tenn. 
and at Lowell, Mass., clearly showed 
that the commercial type of meter 
while satisfactory to a water depart. 
ment from a registration point of 
view, would not meet the require. 
ments for a fire-line meter becaus 
of high pressure loss and obstructed 
passage. The only meter or devicg 
satisfactory for a fire service woul 
be one that had an_ unobstructed 
passage for the flow of water, a loy 
pressure loss, and accurate registra. 
tion at low and medium rates of flow, 
The first experimental devices t 
meet these requirements were the 
6-in. Tilden device, the 6-in. differ. 
ential swing check, and the 6-in. pro- 
portional vertical check, listed above. 

The basic design of these thre 
devices was practically identical in 
each case, that is, the main line con- 
sisted of two 6x3 in. tees, with the 
special check between; the by-pass 
was a 3-in. disc meter connected to 
the 3-in. outlet of the 6x3-in. tee of 
the main line with elbows to by-pass 
the special check; the by-pass meter 
registered all flows up to that rate 
where the loss of pressure through 
the by-pass assembly equaled the re 
sistance to flow of the special check 
in the main line. 

Maximum loss of pressure was 7$ 
lbs. through the Hersey-Tilden de 
vice; the minimum loss was 3.3 lbs. 
through the Hersey vertival check 
device. The high point of pressure 
loss occurred just as the _ special 
check opened. On rates of flow above 
this point, pressure loss was caused 
only by friction through the maid 
line assembly. 


The Detector Meter Was Born 


From the knowledge acquired from 
these tests, Mr. Tilden designed his 
first Detector Meter for fire-line 
service. This meter (Fig. 4) wa 
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Fig. 5—Model F.M. Fire Line Meter 


submitted to the Lowell Water De- 
partment for tests, which were made 
on July 29 and Aug. 9, 1905. The 
serial number of this meter was 233,- 
998, The results of the second of 
these two tests are shown in the fol- 


lowing table: 


THE STORY OF THE FIRE-LINE METER 


tests, many meters of this differen- 
tial swing type were manufactured 
and used on fire lines. Registration 
on these meters should have been 
small and recorded on the by-pass 
only, because the time meter on the 
main line operated only in case of a 
large flow, such as would happen in 
cases of fire. Many of these meters, 
however, showed large amounts reg- 
istered on the by-pass. In some 
cases the time meters registered the 
fact that the check had been opened 
and water had been used through the 
main line. Considering the facts that 
there were no fires reported, and that 
the main line check did not open 
until the flow reached 139 g.p.m., it 
was apparent that there were large 
leaks in the line or water was being 
used for commercial purposes. 





Per cent Loss of 

Size of Gallons per registration on pressure, 
nozzle min. by nozzle by-pass meter pounds Remarks 
4-inch , sosce OO 2.87 2.45 check open 
9-inch. ‘ ic twtited 868 5.68 0.8 check open 
a 26.6 0.8 check open 
EST 139.5 100. 4.11 opening point 

iii <aesens 145. 12.8 ai 

a. , poses 63.6 100. 0.77 closing point 
-inch. ' 56.5 99.6 0.75 
Z-inch 9.64 99.5 0.0 
y-inch.. 2.6 a9 0.9 


The main line check in this meter 
was of special design, known as an 
atmospheric valve. It consisted of a 
bronze seat ring in the face of which 
was an annular groove. Connected 
to the groove, through the body of 
the valve, was a 5<-in. meter, in the 
bottom of which was an orifice open 
to the atmosphere. When the main 
line check was closed, the valve clap- 
per covered the annular groove, ex- 
cluding water therefrom. When the 
main line check was open, water 
passed from the groove through the 
%-in. meter and out through the 
orifice in the bottom. This meter 
would record the time when the main 
line check was open, as its register 
was graduated in days, hours and 
minutes. This registration in time 
was no indication as to the amount 
of water passing through the main 
line, but only indicated that water 
was being used through the main 
line for a certain length of time. 


The swing arm in the differential 
swing check meter was a _ hollow 
bronze ball on which was bolted the 
rubber clapper. This clapper was 
clamped between two bronze discs 
and the whole assembly swung from 
a pin which passed through two 
ears cast as part of the valve ring. 
The swing arm itself was cast hol- 
low so that lead shot could be added 
for additional weight. Fig. 4 shows 
a cutaway model of this early De- 
tector Meter of 1905. 

In the two years following these 


The Full Registering 
Meter Appears in 1907 


Experiences with these meters 
created a demand for a Fire-Line 
Meter that would register not only 
small and medium flows, but also 
flows through the main line. In 1907 
the Hersey Manufacturing Co. 
brought out its first Model F.M. 
(Fire and Manufacturing), which 
registered the flow through the main 
line—see Fig. 5. 

The meter case was cast as part 
of the inlet tee but was above and 
out of the water passage. A per cent 
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of the entire flow was diverted 
through this meter chamber by an 
orifice set in the center of the flow. 
Thus a proportional amount of flow 
operated the meter, the register of 
which was geared to record the en- 
tire flow in proportion to the actual 
metered volume. This model (Fig. 5) 
was produced for several years in 
sizes from 3 in. to 12 in. inclusive. 
Experiments, however, were con- 
tinued and the next model embodied 
changes mainly in the F.M. tee. In 
all of these models the main line sec- 
tion was built in three parts, con- 
sisting of the inlet or F.M. tee, the 
check, and the outlet tee. The spe- 
cial checks were of the atmospheric 
type similar to the one described in 
the original model. 

The next model embodied a radical 
change in construction of the main 
line, as it was built in two parts 
(F.M. tee and check valve). In this 
model a weighted check was substi- 
tuted for the atmospheric valve and 
this was the first model designed 
with the lever valve. However, rela- 
tively few meters of this type were 
constructed and the picture of it is 
being omitted. 


The Latest Model 


In Fig. 6 is shown the model which 
has been built by the Hersey Manu- 
facturing Co. with but minor changes 
since 1925. By 1928 all sizes in this 
model were available from 3 to 10 in. 
inclusive. Each different size of this 
model, when completed, was submit- 
ted to the Underwriters Laboratory 
of Chicago for test and approval, 
with all sizes eventually being ap- 
proved. The results of the test on 





Fig. 6—Fire-Line Meter—Present Model F.M. 
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the 6x3 in. Model F.M. is shown in 


the following table: 


Rate of flow Per cent of flow 

Gal. per min registered by meter 
DD: checevesecéiveckurwenae 100.0 

My acs cutecdenenteuedenge 
Me v2¢erssweceken een etins 
175 cade bees cacdedewaus 
200 ‘ Sree 
220 w gcareed madres 98.5 
230 ; vee heeevenceeuae 
300 fonesneeecesentecnes 
ee <éeoes 
nD -euceseeseevoseedeaneus 
PE dovsstwienteecchsaseba Te 
700 ones s tab ehe Cerenuet 
BOD cccccsececescsccescess 
Se dvr tseenesentiuneshwes 
1000 
1100 


The loss of pressure was within 
the allowable loss specified by the 
laboratory. Maximum loss was 4 Ib. 
at 300 g.p.m. This loss dropped to 
1.95 lb. at 1,000 g.p.m. It is inter- 
esting to compare the results of this 
test with that of the first model 
tested at Lowell in 1905. 

Tests at the laboratory were made 


100.0 


Paul Molitor Is Dead! 


That simple headline in a New 
Jersey paper editorial told a tragic 
story. A story of the loss of one of 
the country’s most notable and 
revered sewage works operators. 
Killed by the accidental discharge 
of a shotgun, when he apparently 
tripped over a ladder on his way to 
shoot an annoying hoot owl in the 
early morning of Aug. 14, Paul Mol- 
itor, Sr., left a bereaved family and 
a stunned host of friends. The loss 
at this time of a man of his ability, 
leadership and temperament is a 
loss indeed. 

Into his 67 years Paul Molitor, Sr.. 
had packed a variety of services to 
his community, his profession, his 
country, and his family. He had en- 
tered public service in 1909 as Su- 
perintendent of Streets in Chatham, 
N. J., and was appointed Superin- 
tendent of the Madison-Chatham 
(N. J.) Joint Sewage Disposal Plant 
in 1911, a post he has held continu- 
ously for 32 years until his death. 


Paul Molitor, Sr., was not only a 
pioneer in sewage treatment, he was 
a pioneer in dignifying the profes- 
sion of sewage works operation. As 
organizer and first president of the 
New Jersey Sewage Works Associa- 
tion, the oldest sewage works or- 
ganization in the world and now one 
of the 26 which form the Federa- 
tion of Sewage Works Associations, 
Paul, Sr., was always an influence 
for good. As “moderator” in the 
New Jersey Association he coun- 
selled as a father, was listened to as 
such. He brought to the problems 
of that organization the sense of 
fair play and honesty—that same 
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through a Freeman nozzle for regis- 
tration check. Piezometer rings and 
mercury column were used to check 
loss of pressure. Testing apparatus 
was similar to that used at Lowell. 
The Underwriters Laboratory not 
only tested for registration and loss 
of pressure, but also checked on prac- 
ticability, durability, reliability of 
operation, strength and uniformity. 
All models have had the same 
overall length and flanges have been 
A. S. M. E. standard. All by-passes 
are of standard length, which allows 
the use of either disc, velocity or 
compound meter. With this flexibil- 
ity, water departments may specify 
the type of meter as a by-pass best 
suited for any particular service. 
Main line and by-pass cases are 
cast iron, hot-dipped galvanized for 
protection against corrosion. Valve 


admirable characteristic which made 
him a much sought after small 
league baseball umpire and offers by 
the bigger leagues. 


He was a baseball player, too, and 
while he might not have been big 
league calibre as a player, he was 
big league calibre as a sewage plant 
operator. He brought to the field 
a keen mind, an active interest, and 
a pioneer’s determination. One of 





Paul Molitor, Sr. 


his desires was to be of help to the 
“little fellow,” and he was never 
afraid to get his own hands dirty 
on a job. In fact, only a short time 
before his death he had gone to his 
plant in the middle of the night to 
open a valve which would prevent 
flooding during a storm. 


Not only was he doing his job at 
67 but he was doing another’s as 
well. While Paul, Jr., serves in the 
U. S. Navy, Paul, Sr., has been carry- 
ing on in his place as Superinten- 
dent of the Sewage Works at Mor- 
ristown, N. J. A two-job man again 
serving his country, he also gerved 
his country in the last war as Utili- 
ties Officer at Camp Merritt. 
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parts and meter changes are 
bronze. Test plugs come in the 

of all meters, making it Possible t; 
test the meter without remoyaj from 
the line. 

Many departments now test thes 
meters in service, using a Portabi, 
outfit of a 3-in. velocity type ang 
*4-in. disc meter. The latter jg = 
nected to the service meter with . 
21-in. fire hose. Control of the floy 
is by quick closing valves op the 
outlet side of the testing outfit. Rates 
of flow are controlled by orifices o, 
the outlet side of the quick Closing 
valve. Fire-Line Meters, installed 
with valves on inlet and outlet o 
meter, with a full size pipe as a by. 
pass around both valves and meter 
facilitates testing and insures no in 
terruption of service and the maip. 
taining of full pressure on fire lines 
during the test. 


Paul Molitor brought his sons Up 
to be good soldiers, too, not only ip 
the military service of the country 
but also as soldiers in the fight tp 
bring good health to the publi 
through properly operated sewage 
plants. Paul, Jr., on leave ag Sy. 
perintendent of the Morristown Sey. 
age Works, is a shipfitter, first class 
in the U. S. Naval Reserve and e.- 
tered the service with the “Seg. 
Bees” in the Aleutians. Son Clyde 
is also in the Navy. Edward ha 
been assistant to his father as Sp. 
perintendent of the Madison-Chat- 
ham Joint Sewage Works, and so 
Frank is also an operator at the 
same sewage plant. Another sm 
and two daughters and a wife alw 
survive. 

In connection with the Silver Ap 
niversary celebration of the Nev 
Jersey Sewage Works Association 
we ran a picture of the father and 
sons which we captioned New Jer. 
sey’s “Royal Family” in Sewage 
Treatment. This show of admirs- 
tion was not well received by the 
Molitors, but we still think that this 
caption was fitting. Surely Paul 
Molitor I was a prince in any garb! 
And, if the editorials and the cd- 
umnage in the newspapers devoted 
to his character and life work is 
any indication, he was just that in 
the community he had served for 34 
years. 

We should like to be the first t 
suggest to the New Jersey Sewage 
Works Association the establishment 
of a Paul Molitor Award as its 
highest recognition and __ fitting 
memorial to its first president ané 
one who never lost his profound it 
terest therein. 
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THE USE OF LIQUID CHLORINE IN THE 


TREATMENT OF WATER AND SEWAGE 


A Memorandum of May 28, 











EK. Sherman Chase 


S YET little available data is 
A obtainable regarding the use 
of liquid chlorine in the dis- 
infection of water and sewage. Most 
of the information is in the hands of 
manufacturers of special apparatus 
for the application of chlorine. It is 
claimed that the efficiency of liquid 
chlorine is very much greater weight 
for weight than that of the available 
chlorine in bleaching powder. The 
greater efficiency of liquid chlorine is 
probably due to the greater ease of 
diffusion and to the more positive ac- 
tion of application as well as to the 
fact that chlorine in this form re- 
acts chemically with greater rapidity. 
Liquid chlorine must be applied in 
very fine bubbles or else in consider- 
able depth of water, otherwise it will 
pass through the water into the at- 
mosphere before it has had a chance 
to become dissolved. In the presence 
of moisture, liquid chlorine is ex- 
tremely active in attacking metals 
although as long as it is dry it has 
comparatively little corrosive effect. 
When feeding the chlorine from the 
cylinder in which it is compressed, 
care must be taken to keep it from 
feeding too fast or else keep up the 
temperature by some heating device, 
otherwise its rapid expansion will 
freeze up the valves and pipe con- 
nections. 


Apparatus for Chlorine Feeding 


At present (May, 1914) as far as 
ascertainable there are but three 
types of apparatus for the feeding of 
chlorine to water or sewage. Such 
apparatus is manufactured by the 
following firms: Electro Bleaching 


:*Now a partner in Metcalf & Eddy 


Engr’s, Boston 


By E. SHERMAN CHASE 
One Time Ass‘t Engineer“ 
N. Y. STATE DEP’T OF HEALTH 
ALBANY, N. Y. 





The author of this historic 
memorandum, prepared by him 
when the use of liquid chlorine 
was in its infancy, will read it 
here with a great deal of sur- 
prise. 

The original manuscript of 
Sherman Chase’s inter-office 
memorandum, on the then very 
new method of disinfecting water 
and sewage, came to us yellowed 
with almost 30 years of age ac- 
cumulated in the files of the N.Y. 
State Department of Health. 

We are indebted to Chas. R. 
Cox, chief of the Bureau of Water 
Supply in the N. Y. Health Dept., 
for sending us this now some- 
what historic report—with the 
thought that, considering the 
present day status of the use of 
liquid chlorine, it might be of in- 
terest. And, indeed it is. 

In reviewing Mr. Chase’s memo- 
randum of May 28, 1914, interest 
is increased because of that cer- 
tain thread of premonition which 
runs throughout. 











Gas Co., 27 Madison Ave., New York 
City; Leavitt-Jackson Engineering 
Co., Woolworth Bldg., New York 
City; Wallace & Tiernan Co., 136 
Liberty St., New York City. 

The first and third manufacture 
types of apparatus which consist es- 
sentially of reducing valves and cali- 
brated orifices for controlling the 
rate of chlorine gas discharge. The 
chlorine may be applied by direct 
diffusion into water mains or by dis- 
solving first in water and applying 
as a concentrated solution. The 
Leavitt-Jackson type of apparatus 
controls the discharge of gas by ad- 
justable valves and compensating 
scale beams with moving weights. 


The Wallace and Tiernan 
Chlorinator 


A description of the machine 
manufactured by Wallace & Tiernan 
Co. is as follows: two cylinders of 
chlorine are attached to a flexible 
connection. (A blueprint of this ap- 
paratus accompanies this memoran- 
dum and is a print of the machine 
installed at Bound Brook, N. J.) Its 
operation is as follows: With three- 
way valves set to either side and the 
valves of the cylinder of chlorine 
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open, then the control valve is opened 
until the flow meter shows that the 
desired amount of chlorine in pounds 
per day is being used. The pressure 
in the cylinder from which the chlo- 
rine is being released will remain 
practically constant until the last 
drop of chlorine passes from the 
liquid to the gaseous state. Then 
when the pressure shown on the pres- 
sure gauge falls to a certain set 
point, the three-way valve automati- 
cally throws over, cutting out the 
empty cylinder and at the same time 
cutting in the full cylinder of chlo- 
rine. This insures continuous opera- 
tion of the apparatus. When the at- 
tendant comes around, say next day, 
and sees the three-way valve thrown 
over, he attaches a new cylinder in 
place of the exhausted one. This 
new one will be automatically cut in 
when the second cylinder is used up. 
The chlorine gas flow-meter is of 
the manometer type. One side is con- 
nected ahead and the other side con- 
nected after the orifice tube. A drop 
in pressure against this orifice is 
shown on the manometer scale, 
which is calibrated empirically to re- 
veal flow in pounds of chlorine per 
24 hours. The manometer gauge is 
used in preference to the ordinary 
pressure gauge because it has no 
moving mechanical parts and has a 


greater sensibility over the entire. 


length of chlorine flow. Should it be 
necessary to increase or decrease the 
capacity of the apparatus without 
altering the sensibility, the glass cap 
is screwed off and a larger or smaller 
orifice inserted, as need be. 


The Leavitt Jackson Apparatus 


The following is descriptive of the 
Leavitt-Jackson type of apparatus 
controlled by weight; commercial 
chlorine is stored in the liquid state 
in a steel flask containing about 100 
pounds. The flask is suspended on a 
hook from the sensitive scale beam 
mounted on hardened steel knife 
edges. The interbalancing weight on 
the beam may be fed forward either 
at a constant rate or in proportion 
to the rate of pumping. The beam 
communicates through a simple sys- 
tem of levers with controlling valves 
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connected by hard rubber tubing to 
the suspended cylinder. Any change 
in the equilibrium of the system due 
to the weight being set forward 
along the beam causes the valve to 
open or close automatically to the 
proper size of orifice, which allows 
the exact weight of gas to escape 
continuously from the cylinder to 
meet the requirement of keeping the 
scale beam in balance. 


The first and third types of ap- 
paratus are probably somewhat more 
reliable for small discharges of chlo- 
rine and are thus somewhat more 
applicable for small installations. 
For larger flows it would seem that 
the Leavitt-Jackson type would be 
more positive in its action. As yet 
there is no positive evidence of the 
superiority of one machine over the 
other. All three companies have ap- 
paratus installed at several cities, 
notably Electro Bleaching Gas Co. at 
Philadelphia, Pa., and Wilmington, 
Del.; Leavitt-Jackson Engineering 
Co. at Auburn and Walden, N. Y.; 
Wallace & Tiernan Co. at Bound 
Brook, Boonton and Newark, N. J. 


Liquid Chlorine vs. 
Bleaching Powder 


A description of the chlorine ap- 
paratus used at the water filters in 
Philadelphia may be found in The 
Engineering Record, May 23, 1914. 
This article, by Mr. F. D. West,* 
chemist in charge of the Torresdale 
filters, is apparently the first article 
giving definite results for the use of 
liquid chlorine compared with bleach- 
ing powder for the disinfection of 
water. This article gives the results 
of the use of liquid chlorine in Phila- 


*F. D. West later became a chlorinator 
salesman and is now sales engineer with 
The Permutit Co 








Lewiston’s Annual Report 
Clicks 

Lewiston, Idaho (pop. 10,543) is 
a debt-free city with a modified 
commission form of government. It 
has a capable, energetic city engi- 
neer in the person of William P. 
Hughes, who is also superintendent 
of water and streets. All this may 
be gleaned from reading the very 
illuminating and splendidly produced 
“Annual Report of the Engineering, 
Water and Street Departments of 
Lewiston” for the year ending last 
June 30th. 

Lewiston, which covers an area 
of 6.5 square miles, has 47.9 miles 
of water mains. Through its rela- 
tively new 6 mgd. softening and 
filtration plant a finished water of 
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delphia since September, 1913, when 
it was first used. 

According to the analytical data, 
the amount of liquid chlorine re- 
quired was only one-half to one-third 
as much as the amount of available 
chlorine from bleach required to ac- 
complish comparable results. The es- 
timated cost of liquid chlorine dis- 
infection at Philadelphia amounts to 
about 9 cents per million gallons 
while the cost of treatment with 
bleaching powder during 1913 was 
13 cents per million gallons. 

At present liquid chlorine has re- 
placed the use of hypochlorite at the 
five filter plants of Philadelphia. 


Weston’s Experiences at Exeter 


Mr. R. S. Weston, Consulting En- 
gineer of Boston, has stated that at 
Exeter, N. H., it was found that the 
efficiency of liquid chlorine was five 
to six times as great as that of bleach 
and that as a coagulant aid 0.4 part 
of chlorine is equivalent to 17 parts 
of aluminum sulphate; furthermore, 
the color was all removed with the 
chlorine treatment while 20 parts 
were left by the alum treatment 
alone. This particular water is full 
of colloidal matter almost impossible 
to coagulate. 


Advantages and Disadvantages 
of Liquid Chlorine 


The advantages of liquid chlorine 
as compared with bleaching powder 
may be summed up under the fol- 
lowing headings: 

1. Compactness of apparatus, 
about one-tenth as much space re- 
quired as for bleach apparatus. 

2. Ease of handling liquid chlo- 
rine and consequent reduction in 
amount of labor required. 

8. Constant uniform strength of 


the liquid chlorine against the ¢ 
treme variability of the bleach Soly. 
tion. 

4. Greater efficiency of 
chlorine as an oxidizing agent. 

5. No sludge. 

6. Less chance for odors and 
tastes in treated water. 

7. No odors around the plant. 

8. Absolutely clean. 

9. Cost somewhat less, apparently 
and prospect for liquid chlorine t 
become cheaper as use becomes more 
general. 

The disadvantages of liquid chi. 
rine may be given under the folloy. 
ing headings: 

1. Extreme activity makes it dap. 
gerous in caring for the apparatys 

2. Corrosiveness in the preseng 
of water. 

The three types of apparatus have 
not yet been subjected to conditions 
of actual service for sufficient length 
of time to thoroughly demonstrat, 
reliability. 

The cost of apparatus for applying 
liquid chlorine varies from $350 tp 
$5,000, according to the type of ap. 
paratus and according to the capacity 
for treating water. 

The use of liquid chlorine in the 
treatment of sewage and sewage 
effluents has been so little experi- 
mented with that no exact data are 
available although experiments are 
being carried on in the West New 
Brighton Experiment Station in the 
City of New York. Preliminary in- 
formal advices from this station 
seem to indicate that liquid chlorine 
will be fully as valuable in sewage 
treatment as it appears to be in 
water treatment. 

Signed— 
E. Sherman Chase. 


liquid 


May 28, 1914. 








58 ppm. hardness is enjoyed by the 
community at the rate of 137 g.c.d. 
Total operating charges amount to 
approximately $89 per mg. 

At the water plant the chlorina- 
tors located in the entrance way 
meet the eye of the visitor as “Sym- 
bols of Safety.” Full protection of 
the plant against possible sabotage 
has been provided, and a modern 
laboratory provides exact chemical 


control and water quality super- 
vision. 

The Lewiston report contains 
much of interest to water works 


men, and a department which pub- 
lishes and distributes to the public 
a report such as that of Lewiston 
must certainly enjoy the confidence 
and commendation of the community 
served. 


Hatcher Made Director of 
Water at Kansas City 


Bailey Becomes Superintendent 


With the recent appointment of 
Kenneth King as Kansas City’s Di- 
rector of Public Works from his 
record making Directorship of the 
K. C. Water Department, Melvin P. 
Hatcher, formerly Superintendent 
and Chief Engineer, has been made 
Director of Water. 

Wm. T. Bailey, who came to K. C. 
from Council Bluffs, Ia., to become 
Supt. of Purification and Assistant 
Superintendent, has succeeded t 
Mr. Hatcher’s job as Chief Engineer 
and Supt. of the Kansas City Water 
Works—another case of a small town 
chemist who came to “the big city” 
to make good. 
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THE APPLICATION OF FERRIC SALTS IN 
WATER AND SEWAGE TREATMENT 


A Review of Developments with Especial Reference 


LTHOUGH ferrous _ sulfate, 
A historically known in the trade 

as copperas, had been used in 
water purification in this country as 
early as 1898, there is no mention of 
the use of salts of ferric iron until 
1910, when Bull,’ who incidentally 
initiated the 1898 experiments at 
Quincey, Illinois, with iron salts as 
coagulants, did some experimental 
work with ferric chloride at Chicago 
and Toledo. He developed a process 
of making chlorine electrolytically 
and by passing the chlorine water 
through iron fillings produced ferric 
chloride. This he found to be an ef- 
fective coagulant, but the method of 
producing a coagulant was too com- 
plicated to prove attractive when 
ready-to-use coagulants could be 
purchased for application with sim- 
ple equipment. 

There seems to be a great void be- 
tween that date (1910) and the late 
“twenties” as far as ferric salts are 
concerned. The use of copperas (fer- 
rous sulfate) and lime was noted at 
scattered points. Meanwhile Hutin,? 
in 1918, reported in “Revue Prod- 
ucts Chimiques” a method for mak- 
ing ferric sulfate from pyrite cinder 
and suggested its use as a coagulant 
for water purification, for coagula- 
tion of blood, and for the prevention 
of nauseous odors in abattoirs. For 
the most part, however, the re- 
searchers during this period were 
more concerned with removing iron 
from water than with any thought 
of adding it as a coagulant. 

Between 1923 and 1925 Miller* 
published the results of coagulation 
studies which included test work 
with iron salts. In 1926 the Chicago 
Sanitary District established the 
fact that ferric iron was the best 
coagulant in sewage sludge dewater- 
ing. Houston, Texas, and Milwaukee 
were prompt to adopt the use of 
ferric coagulant for sludge dewater- 
ing. Shortly afterwards what was 
perhaps the first successful applica- 


‘tion of a ferric salt in water treat- 


to “Ferrisul” 
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ment occurred at Elizabeth City, 
N. C., in 1927, where Enslow* and 
Hedgepeth® devised equipment for 
making “Chlorinated Copperas” on 
a continuous basis with the use of a 
dry feed machine and chlorinator, 








The Author 


Snapped by ye Ed. on one of his first 

plant scale jobs with Ferrisul as a 

coagulant for sewage at Kitchener, 
Ontario, Aug., 1936. 


and applied the mixed ferric salt to 
a soft, highly colored water. The 
technique of producing this ferric 
salt was a new one and it attracted 
wide interest because of its com- 
parative simplicity and adaptability 
to water and sewage treatment proc- 
esses. 

This work was followed shortly by 
a similar experiment by Decker® at 
Chickasaw, Ala. (1930), using the 
same reagent on the same type of 
water, and later on the process was 
proven advantageous by Billings’ 
for a hard turbid water at Dallas, in 
1934. Meanwhile in 1929, at Balti- 
more, Hopkins* used chlorinated 
copperas successfully for manganese 
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removal in the pH range slightly 
above 9.0. 

While these strides were being 
made in the field of water treatment, 
ferric chloride and chlorinated cop- 
peras were receiving attention in the 
sewage treatment field as coagulants 
and sludge conditioning agents. 
Mohlman and Palmer,’ in 1928, re- 
ported results of a study of condi- 
tioning activated sludge in which 
ferric chloride was found to be the 
superior agent. Not long after this 
the Scott-Darcey process for the 
production of ferric chloride at 
water and sewage treatment plants 
was introduced. This process in- 
volved the reaction of chlorine and 
scrap iron in a reaction tower. 

Craig, Bean and Sawyer’® ran ex- 
periments in Providence during 
1932, with chlorinated copperas. 
They were studying manganese re- 
moval at a pH slightly above 9. 
Their studies resulted in savings of 
25% over previous results with un- 
chlorinated copperas. The greater 
efficiency of the ferric ion accounted 
for this. In 1933, Holton and Bean" 
reported tests with ferric sulfate 
which proved more economical than 
the chlorinated copperas. 


A Factory Made Ferric Sulphate 
Appears on the Market 


This was the starting point for 
“Ferrisul,” as it was the material 
used in these tests and was then only 
being produced on a pilot plant scale. 
Monsanto chemists during this pe- 
riod of renewed interest in ferric 
salts had developed a process for 
producing anhydrous ferric sulfate 
from pyrite cinder (which is essen- 
tially ferric oxide) and_ sulfuric 
acid. This was the first instance of 
the production of this material in a 
dry free-flowing condition on a com- 
mercial basis. It possessed distinct 
advantages in handling, shipping 
and storage over other ferric salts 
while possessing a high ferric iron 
content. 
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Portable Jar Test Outfit of the Author. 


As indicated by Black'* and sub- 
stantiated during recent years in 
field work, the characteristics of 
ferric salts which make them valu- 
able in water and sewage coagula- 
tion are: 


1. They contain the trivalent fer- 
ric ion. 

2. They react rapidly to form a 
heavy, spongy, absorptive, hydrous 
ferric oxide floc with quick settling 
properties. 

3. They are capable of coagula- 
tion over a wide pH range—namely, 
from 3.5 up, which covers the entire 
useful range as far as practical 
water and sewage treatment is con- 
cerned. 


W herein Ferric Coagulation 
Exhibits Distinctive Advantages 


With these facts presented, we are 
frequently asked: — “What is the 
optimum pH for coagulation with 
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OF FERRIC 





Knocked Down and Set Up for Deter- 
mining Optimum Coagulant Dosages. 


Ferrisul”’”’ No concrete answer can 
be given that will cover all cases 
since the optimum pH varies with 
the peculiarities of the water under 
consideration and sometimes it is 
necessary to treat in a range other 
than the optimum to remove certain 
undesirable materials. One such in- 
stance will be discussed later in this 
paper. 

It will be granted that in the ma- 
jority of cases water can be eco- 
nomically coagulated with aluminum 
sulfate, since in most cases water is 
coagulated at or near the neutral 
point. It has been proposed, how- 
ever, by Pirnie'* that where possible 
it is better to coagulate in the alka- 
line range slightly above the stabil- 
ity point, accomplishing in one oper- 
ation the removal of dissolved iron 
and manganese when present and 
reducing the corrosiveness of the 
water. This method has been used 
in many instances and it eliminates 
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the addition of alkali to the clear. 
well which sometimes causes after. 
precipitation. 

This method is not applicable t 
waters of high color unless ¢ 
lation is a two-stage affair in w 
the water is first coagulated in the 
low pH range. After the bulk of 
the floc has settled, the pH is raigeg 
to the desired point prior to filtra. 
tion as was done in the Elizabeth 
City pioneering application. Whey 
properly applied this procedure jg 
very affective, accomplishing ¢plop 
removal without the usual applica. 
tion of an acid water to the filters. 
It also acts to insure an absenes 
of residual iron should the operator 
apply an overdose which depresses 
the pH to a point in the neighbor. 
hood of 3.0 or lower. It can be geen 
from the above example, and the 
process suggested just before if 
that a wide range coagulant such as 
a ferric salt is indicated. 

To summarize briefly the more or 
less specific applications, including 
those mentioned, we find Ferrisul ig 
used: 

1. To clarify lime-softened waters, 

2. To remove color in the low pH 
range. 

3. To remove manganese 
alkaline range. 


4. To clarify unsoftened waters 
which are turbid and contain high 
permanent hardness. 


in the 


5. To promote rapid floc forma- 
tion under cold water conditions. 


Discussion 


There is not much to discuss rela- 
tive to the clarification of lime 
softened waters except to state that 
this is an ideal field for ferric salts. 
Efficiency is very high and coagulant 
residuals are practically nil in this 
relatively high pH range. 

The removal of color from soft 
waters with Ferrisul frequently oc- 
curs in a pH range where alum is 
far less effective. In treatment the 
pH may go as low as 3.5 and very 
rarely is it necessary to use corret- 
tive alkali in coagulation to stay 
within the optimum range. The rea- 
son for stating this is because if 
alum coagulation it is frequently 
necessary to add lime or soda ash, 
since the amount of aluminum sul- 
fate needed to coagulate the color 
produces a drop in pH below the 
point at which the aluminum salt 
will floc. 


In Manganese Removal 


The removal of manganese is 
usually accomplished at about pH 9.0 
when using Ferrisul. This subject 
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Ferrisul Feeding 





On left is a typical solution feed arrangement for small plants, involving feed control with a midget “Chlorofeeder.” 
On right is a dry-feed arrangement, in which a “Waytrol” feeder delivers Ferrisul to the flash dissolving pot with motor- 


has been fairly well covered in the 
literature and for the present the 
author wishes to discuss only a few 
interesting points that have come to 
light in the past year or so. 

During the Fall of 1941, Ferrisul 
was applied for manganese removal 
and under the prescribed conditions 
in the water treatment plant at 
Winston-Salem, N. C. Removal of 
manganese and iron was complete, 
to all intents and purposes, being 
less than 0.05 part per million con- 
sistently. However, the water in the 
clear-well showed 0.5 part per mil- 
lion turbidity throughout the run de- 
spite efforts to reduce it. When the 
manganese was no longer a factor in 
the raw water, coagulation was car- 
ried out in the vicinity of pH 7.0 
and the water in the clear-well again 
approached zero turbidity. Appar- 
ently there was a colloid present in 
the raw water that could not be co- 
agulated in the higher pH range. 
This one-half part per million tur- 
bidity was not at all serious but it 
was puzzling. This illustrates a con- 
dition where a ferric salt was used 
ina range other than the optimum, 
only because manganese removal was 
the most important consideration. 


During the summer of 1942 at Dur- 





driven agitator. 


ham, N. C., manganese occurred in 
a water which contained a moderate 
amount of color, which is unusual in 
itself. During the Summer and Fall 
of 1941 this did not occur. The color 
was present to the amount of 20 or 
30 p.p.m. for a few days and then 
dropped to about 15 p.p.m. In our 
experience a color of 10 parts or 
more has been rare in a manganese- 
bearing water. The treatment on 
the alkaline side did not remove the 
color effectively. 

R. S. Phillips,’ the chemist in 
charge at Durham, in reporting his 
experiences in WATER WORKS AND 
SEWERAGE for July, 1943, stated that 
tests were made with bleaching 
clays, sodium aluminate and carbon 
without success. The addition of 8 
p.p.m. of chlorine was successful in 
reducing the color, but since chlorine 
is needed in the war effort, this solu- 
tion had to be foregone. The color 
can be removed in the low pH range 
with Ferrisul or alum but this does 
not remove the manganese which is 
the more objectionable impurity. At 
present a two-stage treatment is not 
practical at Durham and, therefore, 
the high pH range was adhered to. 

Under clarification of water con- 
taining a high permanent hardness, 
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an interesting comparison which was 
made at Cincinnati by Bahlman" of 
Ferrisul and copperas should be re- 
ported. Coagulation was carried out 
in the range favorable to copperas, 
namely, about pH 8.8 to 9.0. One 
pound of Ferrisul was found to be 
equal to two pounds of copperas. The 
iron content of these materials is 
25 and 20 per cent, respectively. 
Thus, we get an interesting example 
of the greater effectiveness of the 
ferric ion even though the raw water 
contained dissolved oxygen in quan- 
tity ample for oxidation of the fer- 
rous ions added. Such comparative 
results would have been expected in 
waters or sewages void of dissolved 
oxygen or essentially so. 


A Cold Weather Coagulant 


During the cold months of the 
vear difficulty is frequently encoun- 
tered in the coagulation of water 
with alum. Pinpoint flocs result, 
lowering filtration efficiencies. We 
have found that ferric salts are not 
so sensitive to temperature changes 
and that satisfactory flocs can be 
maintained with them in the critical 
near freezing range. This is not a 
recent development but it is pointed 
out to complete the picture of Fer- 
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The Home of Ferr:sul 





Monsanto's Ferrisul Producing Unit at Everett Station, Boston, Mass. 


risul application. The application is 
not widespread but in several in- 
stances has proven its worth. 


Sewage Treatment 


The factors which make Ferrisul 
valuable in water treatment apply to 
sewage coagulation as well. In addi- 
tion there is the factor of odor re- 
duction due to the control of sul- 
fides. This application has been em- 
ployed frequently with success as far 
as the odor condition is concerned. 
It should be reported, however, that 
in several instances the increase in 
sludge resulting from the iron addi- 
tion overloaded the digester to the 
point where treatment had to be dis- 
continued. Incidentally, gas produc- 
tion increased tremendously, indi- 
cating not only increased solids re- 
moved in clarification but also great- 
er activity in the digestion process. 

A recent paper of interest by 
helps and Bevan'* discussed at con- 
siderable length the effect of ferric 
floc in the Guggenheim process for 
sewage treatment. It mentioned the 
beneficial effect of this floc on the 
growth and activities of those or- 
ganisms normally encountered in bio- 
chemical treatment of sewage with 
aeration. This process is similar to 
the activated sludge process but re- 
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quires a considerably shorter period 
of treatment. It is proving success- 
ful in use in several cities as well as 
in the treatment of industrial 
wastes. 

Although the use of ferric chlo- 
ride and chlorinated copperas have 
held the spot light for many years 
in the field of sludge conditioning, 
there have been recent developments 
indicating that ferric sulfate can be 
economically used for this applica- 
tion. Previous unsuccessful results 
were believed to be due to the nega- 
tive effect of the sulfate ion. Now 
it is known that by controlling the 
technique of chemical dosing and 
mixing that satisfactory results are 
obtainable and these facts have been 
substantiated in several instances. 
The economics of the situation are 
now based more nearly on the unit 
cost of ferric iron. 

The use of ferric sulfate in the 
drying of digested sludge on sand 
beds has been tried successfully. The 
use of a coagulant here accelerates 
drying by increasing drainability 
and the presence of an iron salt re- 
duces sulfide odors where odor con- 
trol is needed. 

The use of Ferrisul in waste treat- 
ment is quite similar to its applica- 
tion in sewage treatment. Because 
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wide variations in pH are encouw- 
tered, a wide-range coagulant is in- 
dicated. Ferrisul has been applied 
with effectiveness to the treatment 
of dairy, textile, packing house 
brewery, paper mill and other indus 
trial wastes as well as combined do- 
mestic and industrial wastes. 


Silica Removal in Boiler Feed 
Water Treatment 


An industrial application of wide 
spread interest is the removal of 
silica in the pre-treatment of boiler 
water. Schwartz'’? has covered this 
application very adequately in past 
treatises and more recently at the 
meeting of the American Water 
Works Association held in: Chicago 
in June, 1942. 

Our research has shown that sil- 
ica exists in natural waters in two 
primary forms, namely, negative 
colloidal silica and soluble silica. The 
negative colloid is easily removed 
by coagulation with Ferrisul at 4 
pH of 4.5 and can also be removed 
in the alkaline range at a pH of 9 
if calcium is present. The soluble 
silica is much more difficult to tf 
move since the ions must be at 
sorbed on the floc. This is best done 
at a pH of 9.0. If soluble silica 
present in large quantities, a rather 
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high dosage 0! Ferrisul ad neatios. 
should this high dosage result in 
the addition of too high a content of 
r lids to the boiler water, 
e to circumvent this by 
he floc, followed with 
washing by decantation. Then the 
reformed floc is mixed with the sil- 
‘ca bearing water, adsorbing the sil- 
ioe without the addition of dissolved 
solids. 

Greater efficiencies could be real- 
‘ved in silica removal if a true coun- 
ter-current system of adsorption 
were employed. Perhaps a series of 
tanks could be used so that the raw 
water containing high silica would 
frst contact an old mass or floc with 
some silica on it and then pass on to 
increasingly fresh floc, or it might 
pe feasible to design an efficient 
eounter-current system in an up-flow 
tank adding fresh floc at the top. 
This would greatly reduce the 
amount of Ferrisul needed, but at 
present no practical method of ap- 
plying this procedure has been de- 
veloped. 

Incidentally, these silica studies 
have led to an explanation or con- 
frmation of the work by Baylis*® in 
the matter of silica alumina flocs. In 
our work with the synthetic waters, 
we were able to produce waters of 
varying ratios of negative colloidal 
silica and soluble silica. When acid 
first is added, the silica particles are 
small and carry heavy charges per 
unit of silica. At this point silica 
would not be recommended as an 
addition agent if low dosages of co- 
agulant are desired, since it in- 
creases tremendously the charges to 
be neutralized. 

Colloidal particles continue to 
grow in size and decrease in charge 
per unit of silica until finally a gel 
results. At that point the silica is 
no longer useful as a coagulant, but 
at an intermediate point an optimum 
condition is reached where a very 
low dosage of coagulant will produce 
coalescence of the silica particles, 
forming a bulky floc which is a com- 
bination of hydrous silica and hy- 
drous alumina or ferric oxide. 


Another interesting application in 
the field of boiler water treatment 
is the Walsh'® patent concerning a 
process for softening water with a 
phosphate salt and Ferrisul. The 
water is treated with a definite 
amount of a phosphate salt accord- 
ing to its hardness, followed by the 
addition of 5 p.p.m. of ferric sulfate. 
Ordinarily the reaction of the phos- 
phate with calcium and magnesium 
salt is very slow and impractical in 
external treatments. However, in 
this case the ferric sulfate catalyzes 
the reaction and it rapidly proceeds 
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Effluent from Dairy Waste Treatment Plant 


Treatment consists of precipitation with Ferrisul and lime followed by a 
trickling filter. 


to its conclusion. A treated water 
of essentially zero hardness is the 
result. 


Conclusion 


This substantially covers the prin- 
cipal application of Ferrisul in 
water and sewage treatment. The 
future of ferric salts in this field is 
assured by the wide acceptance that 
has already been accorded them in 
the last seven or eight years. Re- 
search work is continuing and it is 
within reason to predict that in the 
future we may expect to see them 
used as widely as the aluminum 
salts. 
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| Me Editor's Commen 


“Water and Sewage Works Development” 


N THIS terminology there is strength and definite- 
| ness far beyond the loose term “Post War Plan- 

ning.”” At the same time it is post war planning, 
along with immediate planning where most needed, that 
the recently organized inter-association “Committee on 
Water and Sewage Works Development” is setting forth 
to accomplish. 

Yes, it is a happy and forceful name that this com- 
mittee has chosen for itself, and what it seeks to get 
accomplished early in its efforts is snappily told in its 
slogan—BLUEPRINT NOW! So striking and effective 
did this slogan seem to us, and so important is the 
work ahead of this “Committee on Water and Sewage 
Works Development,” we believed that, as one of our 
small contributions, we should give to the movement 
that publicity which can so effectively be given through 
front cover reproductions on magazines. Thus, we en- 
thusiastically “echo” from the front cover of this issue 
the meaningful slogan—BLUEPRINT NOW!—and 
wish the committee god-speed in its efforts and accom- 
plishments. 

Realizing that there was another small contribution 
which a magazine might offer in aiding the committee, 
we asked Harry Jordan of A. W. W. A., who has taken 
on the job of serving as secretary of the committee, to 
give us a statement for publication which would cover 
the aims, plans and hopes of the committee. This he 
kindly did; and, as we have earlier remarked, when one 
has before him a Jordanian statement there is no room 
for improvement—so we shall use from it what we con- 
sider the highlights, since this page will not permit 
more than that. 

PLAN AND POLICY OF THE COMMITTEE 

Every city in North America is entitled to have, and 
with good management is able to pay for an adequate, 
safe and satisfactory water supply—and as a good 
neighbor to other cities, likewise, with good manage- 
ment is able to dispose of its wastes in a manner that 
offends neither its own citizens nor its neighbors’ 
citizens. 

This is the broad premise that has activated four 
associations in the field of municipal sanitation to join 
in organizing and financing a “Committee on Water 
and Sewage Works Development.” The associations are: 

New England Water Works Association 

Federation of Sewage Works Associations 

American Water Works Association 

Water and Sewage Works Manufacturers Association. 

Believing that adequate water supply and intelligent 
waste collection and disposal are within the reach of 
every city, the “Committee on Water and Sewage Works 
Development” plans to stimulate the following activi- 
ties: 

1. An appraisal of the needs for water and sewage 
works improvement or construction. 

2. The development of orderly programs for meeting 
these needs in the order related to their value to the 
city or the region. 

3. Consideration of and development of methods for 
funding the necessary construction. 

4. Reappraisal of authority under which the con- 
templated projects can be carried on as well as the legal 
basis for funding such operations. (Promotion of legis- 
lation whenever needed. ) 
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5. The preparation of detailed plans and Specifieg. 
tions for the needs of first importance as soon gg ar. 
rangements can be made. (The “Blueprint Now» 
stage.) : 

6. Definite scheduling of the construction program, 
(Immediate purchase of land and rights of way if Dart 
of the projects.) 

The Committee on Water and Sewage Works Devel. 
opment considers that its program is in accord With 
tnat of the Committee for Economic Development 
well as that of the Construction and Civic Developmen 
Department of the U. S. Chamber of Commerce. In othe 
words, it considers that a reasonable program for de. 
velopment of public water supply and sewerage ig goog 
business and good municipal housekeeping at the samp 
time. 

We do not believe that we have to wait for federg 
aid either for the planning or for the execution of 
useful public works. The fact is that both municipal 
construction and maintenance have deliberately peg, 
substantially deferred during the war period, while ng. 
tional income has grown to heights never before gt. 
tained. We perceive no substantial evidence that Amer. 
ican cities need federal aid to put their water works 
and sewerage programs into action, but rather that the 
weight of evidence is to the contrary. 

Let us differentiate between public works as a mech. 
anism to take up the slack in private works and public 
works that are useful, self liquidating and essentially 
a complementary part of the private works program, 
We have no desire to superimpose reasonably deferrable 
public works upon the tremendous upsurge of private 
works that will follow the end of the war, but we d& 
desire that the program of needed and useful public 
works be put forward diligently and promptly so that 
such works may serve our people as they need them 
and not after they have needed them over long. Water 
and Sewage Works, their construction and their exten- 
sion to all areas needing them, we firmly believe must 
be planned today so that the day of war’s end will find 
them ready for construction—not alone because they 
are vitally required for the America of tomorrow, but 
also because they are useful measures for combating 
unemployment when our armed forces are demobilized 
and while the reconversion of our industries to their 
normal peacetime operations is in progress. 

We find ourselves in profound disagreement with the 
idea that “Public works are recognized as necessary 
in a way.” The kind of public works we are talking 
about are necessary, all the way, in a well balanced city 
or region. They are at the same time a part of industry 
and a complement to it. 

Abel Wolman, immediate past president of A. W. 
W. A., has assumed the general chairmanship of the 
committee. E. L. Filby of Kansas City has been se 
cured, on a leave of absence basis from his work in the 
Black and Veatch organization, to serve as Field Diret- 
tor in the committee’s work. For administrative pur 
poses the committee activity will clear through the 
offices of the American Water Works Association, 500 
Fifth Ave., New York, N. Y., at which office the Field 
Director is also headquartered. 

Other members of the committee are E. Shermat 
Chase and Roger Esty (NEWWA); C. A. Emerson 
and George T. Schroepfer (FSWA); Samuel B. Mortis 
and Harry Jordan (AWWA), and C. H. Becker and 
C. A. McGinnis (WSWMA). 
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Established in 1854, the R. D. Cole Mfg. 
Co. has long been recognized as one of 
the nation's outstanding tank builders. 
With 89 years of ‘‘progressive storage 





ALL SHAPES AND SIZES 


The R. D. Cole Mfg. Co. has developed a com- 
plete line of elevated steel tanks for water supply, 
both for domestic service, and sprinkler require- 
ments, ranging in capacity from 5,000 to 
2,000,000 gallons. The designs include the stand- 
ard Hemispherical and Self-supporting bottom, 
the "Cole Ovaloid", Standpipe, and many indi- 
vidual styles involving architectural treatment to 
satisfy local conditions, or to provide special 
shapes for advertising purposes. 


STORAGE TANKS 


Pressure tanks for storage of gas from digestors 
at sewage disposal plants so that excess output 
at peak loads can be used during off-peak pe- 
tiods. Chemical storage tanks, hot water storage 
tanks, tanks for bulk storage of oils and gas. 


CONSTRUCTION FACILITIES 


Fabricated steel plate—the R. D. Cole Mfg. Co. 
has a fully equipped plant for the fabrication of 
riveted or welded steel plate. In addition to the 
construction of its regular line of horizontal re- 
turn tubular boilers, oil storage tanks, tubular 
heaters, etc., the company is prepared to con- 
struct special tanks and apparatus of any speci- 
fied metal plate. 





years 


OF PROGRESSIVE STORAGE 
TANK ENGINEERING! 


tank experience" at your disposal, we will 
welcome the opportunity to serve your 
tank needs. 





1,000,000-Gallon “Cole-Shallow Depth" Tank 


Designs available for any service, made to your specifications or from our designs sub- 
mitted by our own Engineering Department. 


R. D. COLE MANUFACTURING CO. 


Established in 1854 


NEWNAN « 


« GEORGIA 
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UNIVERSAL FEEDER 


Three sizes cover a feeding range 
of 1 to 10,000 lbs. per hour. The 
high speed agitator in the dissolv- 
ing chamber and Rotameter for 
measuring the water supply are 
used especially for dissolving 
Ferrisul, Ferrifloc and low grade 
Alum. The makeup tank illus- 
trated introduces the dissolved 
chemical into a centrifugal pump 
or eductor without admitting air. 


OMEGA 


Improved plant and manufacturing 


facilities permit early deliveries of 





“THE LAST WORD IN CHEMICAL FEEDERS” 





Universal Dry Feeders 
and 


Precision Solution Feeders 


are kept in stock or can be 


assembled from stock parts 
within a few days. 


Priority of AA-3 or 
better is required. 


OMEGA MACHINE COMPANY 


3409 East 18th St. Kansas City, Missouri 


PRECISION FEEDER 


Feeds hypochlorite, Cal- 
gon Ammonia, Ferric 
Chloride and acid solu- 
tions by gravity. Feeders 
are pre-set by a dial to 
the desired rate of feed, 
Accuracy is 99% plus. 
Wood, steel, lead lined or 
asphalt lined tanks are 
furnished. Where elec- 
tricity is not available, 
operation is accomplished 
by an eight-day spring 
motor. 

















“It’s the height of pee or other § to oD 
snarl up traffic and waste time and money the 
digging up the town for a simple sewer crui 


cleaning job. “- 
int 


FLEXIBLES eliminate 90 per cent of sewer 7o 
dig-ups. Three men can clean 2000 ft. of dou: 
sewer a day. Stoppages can be removed vi 


in 20 minutes. Soh 


high 
Once you've used FLEXIBLES, you'll wonder 60 


why you waited so long. More than 5000 Sol 
cities all over the country are using them. qua 


Don’t be a back number! Be fair to your- 


self and your tax payers. Get a set of ee 

FLEXIBLES now. PARI 

CAL 

FLEXIBLE SEWER-ROD EQUIPMENT CO. ¢ 
9059 VENICE BOULEVARD LOS ANGELES, CALIFORNIA All 
401 BROADWAY, NEW YORK, N.Y . PICKWICK BLDG., KANSAS CITY, MO. 40 
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WATER WORKS AND SEWAGE 
DISPOSAL PLANTS can maintain 
their efficiency of operation and pro- 
tect their property . . equipment . . 
supplies and other valuable material 
against damage from backwater and 
sewage. This can be accomplished 
permanently with the Josam SIDE 
SWING OPEN SEAT BACKWATER 
SEWER VALVE which is 'SUPER- 
SENSITIVE TO THE SLIGHTEST 
BACKFLOW." 





® No retarding of flow because the 
pointed pivot cone bearings permit 
flap to swing wide open to full inside 
diameter of valve... 





© Bearings are self cleansing . . . Highly 
sensitive . . . will not corrode or stick... 


@ The tight closing seat . . . revolving disc 
. offset at valve seat preclude foul- 


_ ee 





Today. .. Solvay Alkalies are making vital contributions to | 
the freedom of the seas in the building of PT boats, heavy | 
cruisers, submarines, minesweepers, carriers, and the Navy's | @ Valve is normally open permitting con- 
new and deadly “submarine destroyers:’ On the sea, on land, | tinuous flow of water and circulation of 
in the air, Solvay Products are today full-fledged war workers ! air... extra vent unnecessary, but is so 
designed that it can be adjusted to form 


Tomorrow... Solvay will continue to combine its tremen- A 
| a closed seat when desirable. 


dous resources and broad technical information for the serv- | 


ice of industry. In choosing 
vonage eg WRITE FOR COMPLETE DESCRIPTIVE 
eee SOLVAY HTERATURE 


Solvay’s record of producing 
highest grade alkalies for over 
60 years. Remember, the name ee nae 

Solvay is your assurance of ; : nes : : 5 aes JOSAM MANUFACTURING CO. 


quality! 
Manufacturing Division Executive Offices 


SODA ASH CAUSTIC SODA Michigan City, Indiana Cleveland, Ohio 
AMMONIUM BICARBONATE POTASSIUM CARBONATE 
AMMONIUM CHLORIDE ’ A SODIUM NITRITE + SALT 
PARA-DICHLOROBENZENE CALCIUM CHLORIDE 
CAUSTIC POTASH ° CHLORINE ° MODIFIED SODAS 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET NEW YORK 6, N. Y. 


Branches in all principal cities 
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Since the first Water Meter 
patent in the United States 
was granted fo Henry R. 
Worthington in 1855 


Worthington-Gamon has successfully executed 
the largest contracts awarded for water meters 
. . . has continued to serve year after year many 
hundreds of satisfied customers . . . has modernized 
its product to meet modern requirements. 


Worthington-Gamon manufacturing facilities are 
augmented by a thoroughly equipped Research 
Laboratory manned by technically trained water 
works engineers. 


Now that copper is one of the metals most needed 
for our fighting equipment, bronze meter cases 
have gone to war. Worthington-Gamon household 
meters now come to you with iron casings and 
glass register boxes. The materials in the gear 
trains and disc chambers remain unchanged how- 
ever, assuring the same accuracy as in the past. 


WORTHINGTON-GAMON METER CO. 
282-296 South Street Newark, N. J. 


WORTHINGTON-GAMON 


WATER WorKS & SEWERAGE, September, 1943 








BACK VOLUMES 


The publishers often receive orders 
for back volumes of WATER 
WORKS & SEWERAGE which we 
are not able to fill. We have re- 
cently acquired the following vol- 
umes: 1932; 1933; 1934; 1939. 
1940; 1941; 1942. 


These volumes have been read, but 
are in perfect condition. If inter- 
ested address Circulation Dept., 
WATER WORKS & SEWERAGE, 
330 South Wells Street, Chicago 


6. Illinois. 























For better results in testing 
water, sewage, 
and industria 


New 
e waste 


edition 
Just published! 
Laboratory Manual for 


CHEMICAL AND BACTERIAL 
ANALYSIS OF WATER AND SEWAGE 


By F. R. Theroux, E. F. Eldridge, and W. L. Mallmann 
Michigan State College 
Third Edition, 273 pages, 6 x 9, $3.00 


The new, completely modernized third edition of this practical manw 
includes clear and concise directions by which even those whose trainm 
in chemistry and bacteriology is limited may effectively carry out th 
analytical procedures used in the investigation of water, -sewage, a 
industrial wastes. Both chemical and bacterial determinations are covert 
with newest methods of testing and modern changes in existing methods 

An outstanding feature of this popular manual is the method o 
presentation of the laboratory procedures in outline form, with defini! 
step-by-step directions. 


The manual contains: And in the new edition: 


iler wate 
procedures for all the usual tests made po ma new section on bo 
a ST angst es aaa cee methods of ctemining SES 

dides, chloranines, chlor 
a surveys and trade waste point, coagulation dosages. wits 
; uick field test for fron, ana 

outlined directions for the preparation Ds quien of sludge, and diffe 
and standardization of solutions. entiation of members of the colle 
discussions of the chemistry and bac- 


group of bacteria. 
teriology involved in the tests. 


problems with answers for home studs 
recommended sampling methods. —field report forms for sample dext? 
many tables containing conversion tion and bacterial analysis results 
factors, ete. ete., ete., ete. 


Order from 


GILLETTE PUBLISHING CO. 
330 So. Wells St., Chicago 6, Illinois 
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BARRETT, HAENTJENS & CO. 


Hazleton Type “M” 


CHECK VALVE 


with Built-in Mercoid Motor Shut-off Switch 
for Automatic Pump Protection 


PROTECTS PUMP 
FROM DAMAGE 
DUE TO LOSS OF WATER 


PREVENTS OPERATION 
OF PUMP UNTIL 
PROPERLY PRIMED 


The purpose of the flow switch is to insure pump 
against damage in the event that the pump loses 
its water during operation. The mercoid switch is 
actuated by the valve flap. Normally the switch 
is open when the flap is down. When the pump 
delivers water, the flow through the valve raises 
the flap and closes the switch. The mercoid switch 
is connected into the no-voltage coil of the motor 
starter. 


When using a hand starter, the pump can be started 
up by hand, whether delivering water or not, but 
when the hand is removed from the starting lever, 
the pump will immediately stop unless the pump 
is delivering water and the mercoid switch of the 
check valve closed. With an automatic starter the 
“start” push button must be held in until the pump 
delivers water and closes the check valve switch. 


Let us quote on your requirements 


Hazleton, Penna. 











Sewage-Treatment Works 


Administration and Operation 


By C. E. KEEFER 
Bureau of Sewers, Baltimore, Maryland 


673 pages, 6 x 9, 177 tables, 167 diagrams, 
charts, graphs, and illustrations, $6.00 


This practical manual comprehensively presents 
the problems of administration, operation, mainte- 
nance and design of sewage-treatment plants, and 
how to handle them. 


Drawing upon actual operating results and expe- 
rience obtained at a large number of outstanding 
sewage works, this book covers sewage treatment 
in a thorough and practical manner—from charac- 
teristics and composition of sewage, through the 
various stages of treatment, to its eventual 
disposal. 


Its 32 fact-packed chapters present facts about 
quantity and composition of sewage from institu- 
tions, municipalities and industrial plants in con- 
siderable detail to facilitate sewage analysis and 
application of proper treatment process. Modern 
apparatus and new methods developed over recent 
years are discussed in detail for the first time in 
any book. 


Water Works & Sewerage 


330 South Wells St., CHICAGO 
155 East 44th Street. NEW YORE 


288-D 

















‘IS YOUR NAME 
ON THE LIST? 


Become a subscriber now to 


WATER WORKS 
& SEWERAGE 


Rates: l year $2.00 
2 years $3.00 


| Two months additional for cash with order. 


USE THIS COUPON 
(Please Print) 


| 
| 
| 





| 
| (Mail to 330 S. Wells St., Chicago) | 
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NEW TRENDS 


URING the last two years a definite reversal 

of trend in the development of meters for 
rate of flow measurement has become noticeable 
in industry. The area-type flow meter, in the 
form of the rotameter sight flow meter, has 
steadily and surely elbowed its way to the front. 
Already it has completely replaced the head- 
type meters (orifices, flow nozzles, venturis, 
weirs, capillaries) for many important applica- 
tions and the process of replacement is still 
going on. 
In Toricelli’s equation Q = CA V 28h, the area- 
type meter (rotameter) obtains measurement by 
varying the value of “A” (area of flow passage) 
whereas head meters vary the value of “h” 
(head producing flow). Thus the rotameter “gets 
out from under the square-root sign,” which 
results in a linear calibration scale instead of a square root 
scale crowded at the lower end. The range of flows which 
can be accurately metered with the rotameter is thereby 
tremendously increased. 
Furthermore, the visibility in the rotameter of the fluid 
being metered and of the meterjng elements eliminates 
errors due to fouling or corrosion. Likewise, the pressure 
drop through the rotameter is low and constant because the 
flow area enlarges as the float rises in the tapered tube 
with flow increase. The further one delves into the details 
the more advantages come to light. Send for Bulletin 10-A. 
It is yours without obligation from 


FISCHER & PORTER CO. 


549 County Line Road Hatboro, Pa. 





MEETINGS SCHEDULED: 


Sept. 15-16—MITCHELL, S. Dak. 
South Dakota Water and Sewage Works Conferene, 
Sec’y-Treas., B. A. Nangle, Pierre, South Dakota. 


Sept. 16-17—DENvVER, CoLo. (Hotel Cosmopolitan), 
Rocky Mountain Section, A.W.W.A. Secretary, 0, 7 
Ripple, Supt. Filtration, Littleton, Colo. 


Sept. 22-23—-P1TTsBuRGH, PA. (Roosevelt Hotel). 
(Joint Wartime Conference) 
Western Pennsylvania Water Works Operators Associa. 
tion. 
Western Pennsylvania Section A.W.W.A. Secretary, 
Earle P. Johnson, Wallace & Tiernan Co., 418 Flannery 
Bldg., Pittsburgh, Pa. 


Sept. 22—BosTon, Mass. (Hotel Parker House). 
New England Sewage Works Association. (Fall Meet- 
ing). Secy.-Treas., LeRoy W. Van Kleeck, State Depart. 
ment of Health, Hartford, Conn. 





Sept. 28-29—Boston, Mass. (Hotel Statler). 
New England Water Works Association. (Annual 
Convention.) Secretary, Frank J. Gifford, 613 Stat- 
ler Bldg., Boston, Mass. 

















Money, Time and Labor Saving 
Features of 


UNIVERSAL 


CAST IRON PIPE 





Laid with Only Wrenches 


No Caulking Materials 





No Gaskets. No Bell Holes 
to Dig. 





For water supply, fire protection sys- 
tems, sewage disposal systems, indus- 
trial, and irrigation. Flexible. 


THE CENTRAL FOUNDRY COMPANY 
386 FOURTH AVENUE, NEW YORK, N. Y. 


Gentlemen: Send us information and catalog on 
UNIVERSAL CAST IRON PIPE. 
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Sept. 30-Oct. 1—BINGHAMTON, N. Y. (Arlington Hotel). 
New York Section A.W.WA. Fall War Conference. 
Sec’y-Treas., R. K. Blanchard, 50 West 50th Street, 
New York City. 


Oct. 5-7—GRAND Forks, N. D. (Ryan Hotel). 
North Dakota Water & Sewage Works Conference. 
(15th Annual Convention). Sec’y-Treas., K. C. Lauster, 
Bismarck, N. D. 


Oct. 7-9—ATLANTA, GA. (Atlanta Filtration Plant). 
Georgia Water & Sewage Association’s School. Sec’y- 
Treas., Van P. Enloe, R. F. D. No. 5, Box 363, Atlanta, 
Ga. 


Oct. 11-13—OKLAHOMA ClITy, OKLA. (Hotel Biltmore). 
Southwest Section, A.W.W.A. Secretary, Geo. J. Rohan, 
Supt., Water Works Municipal Bldg., Waco, Texas. 


Oct. 12-14—New York, N. Y. (Hotel Pennsylvania). 
American Public Health Wartime Conference. Execu- 
tive Secretary, Dr. Reginald M. Atwater, 1790 Broad- 
way, New York, N. Y. 


Oct. 13—HarrisspuRG, PA. (Penn-Harris). 
Pennsylvania Water Works Ass’n. Acting-Secretary 
Lillian E. Wolfe, 510 Telegraph Bldg., Harrisburg, Pa. 
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t. 14-16—PHILADELPHIA, Pa. (Benjamin Franklin 


Hotel) . , ; 

s Section A.W.W.A. and Pennsylvania Water 
Four Operators Ass’n. (Combined Meeting.) Sec’y, 4- 
a Sect., H. Lloyd Nelson, 1624 Lincoln Liberty 
Bldg.» Philadelphia (7) Pa.; Sec’y Pennsylvania W. W. 
Oper. Ass’n, I. M. Glace, 22 S. 22nd St., Harrisburg, Pa. 


Oc 


_16—Des MoINEs, iowa (Hotel Fort Des Moines). 

ag a Valley Section, A.W.W.A. Secretary, Earl 

L. Waterman, Prof. of Sanitary Engineering, Univer- 
sity of Iowa, 104 Engineering Hall, Iowa City, Ia. 


t. 19-21—MILWAUKEE, Wisc. (Plankinton Hotel). _ 
Wisconsin Section A.W.W.A. Secretary, L. A. Smith, 
Superintendent Water Works, City Hall, Madison, Wis. 


Oc 





Oct. 91-23—CHIcaGo, ILL. (Hotel Sherman). 
Federation of Sewage Works Association. Annual 
Meeting, “War Time Conference.” Secretary, H. W. 
Wisely, Urbana-Champaign Sanitary District, Ur- 
bana, Il. 











Oct. 21-23—CHIcaGo, ILL. (Hotel Sherman). | 
Central States Sewage Works Ass’n. (Joint meeting 
with Federation Sewage Works Ass’n.) Sec’y-Treas., 
J. C. Mackin, Route 4, Madison, Wis. 


Oct. 24-27—Cuicaco, ILL. (Hotel Sherman). 
American Public Works Association. (Annual Meeting). 
Exec. Sec’y, Norman Hebden, 1313 E. 60th St., Chi- 


eago, IIl. 


Oct. 25-26—JEFFERSON CiTy, Mo. (Governor Hotel). 
Missouri Water and Sewerage Conference. Sec’y-Treas., 
W. A. Kramer, State Board of Health, Jefferson City, 
Mo. 


Oct. 27-29—Los ANGELES. CALIF. (Biltmore Hotel). 
California Section, A.W.W.A. Secretary, H. Arthur 
Price, Box 3669, Terminal Annex, Los Angeles, Calif. 


Oct. 28-29—-N1AGARA FALLS, ONT. (Hotel General Brock). 
Canadian Inst. of Sewage & Sanitation. Annual Con- 
vention. Secy.-Treas., A. E. Berry, Dept. of Health, 
Parliament Bldg., Toronto, Ont. 


Nov. 1-2—PITTSBURGH, Pa. (Wm. Penn Hotel). 
4th Annual Water Conference. Chairman, H. M. Olson, 
The Engineers’ Soc. of Western Pa., Hotel Wm. Penn, 
Pittsburgh, Pa. 


Nov. 1-3—WINSTON SALEM, N. C. (Robert E. Lee Hotel) 
North Carolina Section A.W.W.A. and North Carolina 
Sewage Works Association. Sec’y-Treas., R. S. Phillips. 
Box 1170, Durham, N. C. 


Nov. 4-5—CLARKSBURG, W. Va. 
West Virginia Section A.W.W.A. and West Virginia Con- 
ference on Water Purification. Secretary-Director, J. B. 
Harrington, Dept. of Health, Charleston, W. Va. 


Nov. 4-6—ATLANTIC Ciry, N. J. (Hotel Madison). 
New Jersey Section A.W.W.A. Secretary, C. B. Tygert, 
Box 178, Newark, N. J. 











CUTTING HOLES IN CURVED SURFACES 


ONE OF THE MANY WAYS THESE NEW-TYPE TOOLS 


solve all */s° to 10° 


hole cutting problems! 





Cutting true circles is no 
longer a complex prob- 
lem. The totally different 
design of Clark Hole 
Cutters assures quick, 
smooth cutting in heavy 
or thin walled metal or 
plastic curved surfaces. 





3. 

Clark Tools are indispen- 
sable for tough, as well 
as average, production 
jobs—curved surfaces, thin 
materials, overlapping 
cuts, others. They’re prov- 


ing essential in many 
vital industries. 














3-Blade Adjustable HOLE CUTTER 


For ail curved and flat sur- 
faces. 7 sizes cut any frac- 
tional diameter 5” to 5”, 
up to 1” thick. Blades 
easily resharpened by hand 
or with the CLARK MOD- 
EL C GRINDING FIX- 
TURE, built especially for 
grinding Clark blades at 
correct angle...a low-cost 
device, lengthens blade life. 











Operation is as follows: 
Blades are adjusted to ex- 
act diameter required. 
Pilot or lead drill acts as 
guide. Placed in drill 
press, tool cuts accurate 
finished holes, no ream- 
ing or deburring. 





Adjustable FLY CUTTER No. 25 
Pitched blades cut clean 
holes or discs fast, 4” to 
10” in diameter, up to 1” 
thick. MODEL 25G GAS- 
KET CUTTER quickly 
cuts gaskets, rings, discs 
from live rubber, packings, 
thin plastics. Retractable 
pilot, knife edge blades. 











CLARK THREAD TOOL GRINDING FIXTURE 


_ Models A & B for accuracy, uniformity 

in grinding National 60° and Acme 29° 

thread tool bits. Time, material saver. 
WRITE FOR BULLETIN NO. WWS-9 


ROBERT H. CLARK COMPANY 


3424 Sunset Bivd., Los Angeles 26 


In Canada: DOMINION BEARINGS, LTD., Toronto, Montreal, Winnipeg 
Export: THE AMERICAN STEEL EXPORT CO., INC., New York, Los Angeles 





as 


This is one example of the numerous advertisements te 
appearing in the key Trade Papers in September 
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Many miles of concrete pipe were used in culverts and the drainage system of the Pennsylvania Turnpike. 
It serves equally well under heavy or shallow fills. 


CONCRETE PIPE 


Has many advantages for 
War or Postwar Projects 


Concrete pipe offers outstanding economy and durability for airport, 
highway or land drainage systems; water lines, culverts, storm or 
sanitary sewers. It has been used for water, sewerage and drainage 
systems in scores of military camps, bases and airfields and in war 
industrial areas. 

The smooth interior surface of concrete pipe gives maximum flow. 
Concrete pipe being accurately 
concentric can be laid true to 
line and grade with evenly fin- 
ished watertight joints. 

Technical assistance is avail- 
able to engineers and officials 
engaged in wartime water, 
drainage or sanitary projects or 
who are now planning postwar 
construction. 


PORTLAND CEMENT 
ASSOCIATION 

Dept. A9-29, 33 W. Grand Ave., Chicago 10, Ill. 

A national organization to improve and extend 


the uses of concrete . . . through scientific research 
and engineering field work 








Inner surface of 54-in. concrete pipe culvert under 


BUY MORE WAR BONDS Pennsylvania Turnpike. 
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for your Master Water Records 


Bulletin No. 308 will be x 
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Here and There 
with 
*“Doc’’ Symons* 








“Doc.” 


slogan Adopted by the Com. 

mittee on Water and Sewage 
Works Development as the theme of 
its inaugural efforts, that slogan 
means what it says. It means that 
now is the time for all good water 
and sewage works designers, super- 
intendents, engineers and operators 
to come to the aid of the future—the 
future of every city in North Ameri- 
ca. Not alone for the purpose of 
planning post-war work has this con- 
mittee been sponsored by the four 
associations, AWWA, FSWA, 
NEWWA and WSWMA....No!... 
This committee, headed by Abel Wol- 
man as Chairman, Harry Jordan as 
Secretary, and E. L. Filby as Field 
Director, looks to an expanding fu- 
ture in sanitation that will bring “an 
adequate, safe and satisfactory water 
supply to every city, and a means of 
disposing of its wastes in a manner 
that offends neither its own nor its 
neighbors’ citizens.” 

It is interesting to us to note that 
the field of water and sewage treat- 
ment development has been unified in 
this joint committee. We believe in 
this committee and we are certain 
its efforts will benefit the country 
and the public as well as the sani- 
tary engineering profession and the 
water works and sewage plant op- 
erators. 


Boivven aa NOW !—There is a 


* x x 


That was quite an innovation at 
the Maryland-Delaware Water and 
Sewage Association last May in Bal- 
timore when Miss E. Virginia Gipe 
was elected to life membership as 
well as to the position of Secretary 
and Treasurer. Some of our peren- 
nial secretaries had better look to 
their laurels. 


* x * 


Some wag once said that when 4 
doctor makes a mistake he buries it; 


*Associate Editor. 
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ntist makes a mistake he 
hen an engineer makes a 
mistake he builds a monument to it; 
when a chemist makes a mistake he 
patents it; BUT when an editor 
makes a mistake all he can do is say, 
“Sorry—correction rr 


when a de 
pulls it; W 


Karly in August a group of thirty- 
two sewage engineers, professors, 
chemists and sanitarians “par excel- 
lence” journeyed to Ann Arbor, 
Mich., to discuss and plan for ex- 
tended experiments on the Mallory 
Oxidized Sludge Process. We under- 
stand that several of the “experts” 
sneaked away to Zeeland, Mich., 
where the Mallory Process operates 
on milk waste. According to infor- 
mation filtering back to our desk, 
“Gil” Gilcreas “got” all covered with 
cockle-burrs and sticktites when he 
clambered through the brush along 
the receiving stream to determine 
for himself that the clear, sparkling 
effluent didn’t mysteriously and sud- 
denly become a black, foul-smelling 
mess behind the bushes. He’s satis- 


fied ! 

Local news hereabouts is that 
“Gene” Cranch (New Rochelle Direc- 
tor of Public Works), whose job it 
used to be to keep the water mains 
full in that city, is now concerned 
with how not to keep his sewers full 
of the same “stuff.”” Gene is looking 
for ways and means to gage sewers 
and determine the source of heavy 
infiltration. Yes, we gave him a 
couple of ideas. Do you have any? 

* * * 

Fifteen years is a long time, in 
some ways, but short in others. Short 
or long, it represents the length of 
time that Dr. Mohlman has edited 
Sewage Works Journal. According 
to the editorial in the last issue of 
that Journal, fifteen years is as long 
as “Mohlie” is going to be an editor. 
We can’t say we have always agreed 
with Dr. Mohlman about everything, 
but we can say we have always 
agreed with any one who said he was 
a great editor. The man who fills his 
shoes has no sinecure. Throughout 
the life of the Journal, Dr. Mohl- 
man has given unstintingly of his 
time and self. Result—an outstand- 
ing publication in the technical field. 
That he has made it so is obvious to 
anyone who has so much as leafed 
through the Journal in the last 
decade and a half. As an editorial 
neophyte we salute a retiring editor. 

* * * 


We stopped in Paul Richter’s Fil- 
tration Lab. in the Eimco Chicago 
office one day and we have an idea 
that there will be a goodly number 








HOW YOU CAN GET 


UN FLLY 


HOMELITE 


PORTABLE GENERATORS 





p00 What fou thik / 


This war doesn’t have to last forever. We can shorten it 
considerably. We can get it over quickly . . . if we do all that 
is expected of us. This means investments . . . heavy invest- 
ments...in War Bonds. For the more money we can turn 
into equipment for Victory, the sooner we can get back to 
the delivery of equipment you need for your work... 
Homelite Portable Generators, for example, better than 


ever before. 

*  @ 
Every Homelite worker is buying War 
Bonds regularly And every Homelite 
worker is doing everything possible to 
speed Victory through ever-increasing 


production. 


HOMELITE CORPORATION 


PORT CHESTER, NEW YORK 
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| of filtration problems solved there Re 
Paul told about how, when Promoted Ran 
| to the manager’s chair in Chicago afte! 
| he said he hoped he wouldn’t make thro! 
too many mistakes. To which his in hi 
| “boss” replied, “All I ask js that a impr 
man doesn’t make the same mistake the | 
twice.” There is a psychologist! doub 
* *£ impr 
Symbol of One evening last May we appeare disp¢ 
( iF in Roslyn, L. I. (the “Switzerlang weal 
duality of North America,” according ty = 
Niilwa Christopher Morley) to give a talk = 
1889 before the Long Island Section of the impr 
_ N. Y. State Sewage Works Aggo. pa 

mu 


ciation. Imagine our surprise to fing Nn 
E. J. “Eddie” Smith of Niagara Falls for 4 
“Eddie,” Pres. of the N. Y. Assoc. a nut 


is setting a precedent for all future ora 
presidents of that association by at. watel 
tending at least one meeting of each — 
of the local sections. Having already make 
attended meetings of the Genesee liquid 
Capital, and Western sections, Smith 7 wt 
said interest in the local section ra 


meetings was continuing at a high 
level in spite of travel restrictions 
What was our talk about? Well, we Th 


had something to say about “Chlo. nam 
rination of Sewage.” AND § 
for Si 
ea inten¢ 
in 
When You Need Any We see where O. M. Smith (an. but th 
other Illinois State Water Survey on se 


Of The Following: 


Product) has written and published water 


WATER METERS — disc, Write for a book on the Chemical Analyses of pages 
current, disc-compound, cur- Booklet the Waters of Oklahoma. Published 
rent-compound. <a as Bulletin 52 of the Engr. Exp. Sta. Eve 
VALVES—HY DRANTS—for Write for of Oklahoma A. and M., the book write 
heavy and_ high - pressure Booklet contains tables and analyses of city & better 
service. 42VH water supplies, wells, lakes, ponds Ernie 
TAPPING AND INSERT- . and streams, and represents the joint the “ 
ING VALVES, machines and pe gd Branches efforts of the workers in the Expt that { 
accessories. 42M 7 On, Sewere G2. Gitenen Mi. Sta., the Dept. of Health, and the “o lik: 
CORPORATION AND 315 N. Crescent St., Flandreau, $. 0. Geological Survey. tation. 
CURB COCKS, PIPE CUT- Write for Thirteenth & Grenten, Ounieed. * * # pass 0 
TERS, REPAIR SLEEVES, Beokies Call. es . nati 
REMOVABLE PLUGS, IN: s3'mine, Suet At Stn, wom At the Cleveland meeting of J 
DICATOR POSTS, ETC. "e ‘ AWWA in June, Secy. Harry Jordan sind 
soldier 


inaugurated the practice of havinga 


breakfast for the president and vice ~~ a 
THE A. P. SMITH. MFG. CO., EAST ORANGE. N. J. president and the speakers scheduled = 


for the morning general sessions. It 





worked splendidly. We were for ff J, i 
tunate enough to obtain some pic — 
rin 


tures of one breakfast. Guess what i 
really 


these water works men were talking 
The ANTHRAFILT about—Industrial Waste and Stream lar.” 


Pollution. You can’t get away from fm Prtan 


A) PL Le OA) ed ae A Fileer Medium For it; Water and Sewage are closely re Teds 
lated in a single field. sing 
All Purposes umes, 


RATE RECORDER FOR ae: 

We are not an Oracle of Delphi. We 
Neither are we a Hindu, a Mystic,@ & mych | 
clairvoyant, or a John Kiernan. We § nymbe 


Anturacite Equipment Corp. 
do not know all the answers. But we § Stuart 


Send for Literat 
ee 101 Park Ave. New York do know a lot of persons who are 


WATER METERS 









worth 

well versed in water and sewage Hugh 

F. S. BRAINARD & CO. works problems. If you have 4 B nooga, 
a H. G. Turner Research Engineer “stumperoo” of a question, send it Vers, ¢ 
SP Vimee tlic ye along and if we don’t have the al B Valve ; 








swer here, we'll find it for you there. 
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Recently we had lunch with R. 38. 
-. of the Dorr Co., not long 

Rankin 0 ; . 
after he had returned from a —_ 
through Mexico. We were intereste 
+» his comments on the prospects of 
noes t in sanitation south of 
jmprovemen : : a 
the border after the war. There’s no 
doubt that there is a great need for 
improved water supplies and sewage 
disposal, but—there isn’t enough 
wealth or income among the popula- 
tion to support a public works pro- 
gram. There will be developments, 
improvements, and new water and 
sewage plants. There will not be 
much consulting engineering work 
for American engineers as there are 
a number of qualified Mexican engi- 
neers. Financing of public works, 
water and sewage plants is done 
through a governmental bank which 
makes financing of all projects self- 
liquidating. We have an idea that 
Americans will have much to do with 
improving the sanitation of our Cen- 
tral and South American neighbors. 

* * * 

The results of interviews with a 
number of readers of WATER WORKS 
anp SEWERAGE have come to our desk 
for study. One water works super- 
intendent said he liked the magazine 
but that there “are too many articles 
on sewage compared with those on 
water.” We suggest he count the 
pages of each. The editor does. 

~ * x 

Even the newspaper columnists 
write about sanitation. One of the 
better Knights of the Typewriter, 
Ernie Pyle, who has been covering 
the “Sicilian Show,” recently wrote 
that the island of Sicily would be 
“a likable place if it had some sani- 
tation.” Pyle’s words are too good to 
pass or paraphrase, so here they are: 
“One of the most touching sights to 
me is to see a column of sweat-soaked 
soldiers marching into a village to 
stop and rest. In a moment the na- 
tives are out in hundreds, carrying 
water in glass pitchers, in earthen 
jugs, in pans, in anything, filling the 
empty canteens. It’s dangerous to 
drink this water, but when you’re 
really thirsty you aren’t too particu- 
lar.” That’s it. It tells of the im- 
portance of sanitation to life—to 
war. It tells of our fighting men. 
Using one’s imagination, it tells vol- 
umes. We wish we had written it. 

* ¥* * 

We haven’t been “There” very 
much lately, but there have been a 
humbers of persons “Here.” Fred 
Stuart of Baltimore, Harry Ells- 
worth of Penn Salt in Philadelphia, 
Hugh Baker of Mueller Co., Chatta- 
hooga, Tenn., Roger Esty of Dan- 
vers, and Casey Jones of Simplex 
Valve in Philadelphia. 


400 CHESTNUT STREET, 


ESTABLISHED IN 1803 


Ye pea teee ae east | 


NO LABOR “DAZE” WITH 
MATHEWS HYDRANTS 


They make light work of maintenance 
every day of the year. The removable 
barrel, containing all working parts, 
eliminates pick and shovel work en- 
tirely. If you do have minor repairs or 
adjustments, they can be made right 
on the job. Other repairs go back to 
the shop for rainy days. 

No one has ever improved on the 
Mathews principle of the removable 
barrel. All that has to be done is to 
give the complete barrel a couple of 
twists... lift out the whole unit through 
the loose protection case ... and re- 
place it with a new or reconditioned 
barrel. Mathews Hydrants offer your 
community many other worthwhile 


: advantages, too. 
, \\ Write for complete 


information. 
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MANUFACTURERS OF SAND SPUN PIPE (CENTRIFUGALLY 
in SAND MOLDS) AND &. D. WOOD GATE VALVES 
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IS the important piece of equipment in the 
Modern Water Works Laboratory. Now being 
used by leaders in water works research. Many 
superintendents and chemists have been able to 
reduce their chemical costs by the control of 
chemical dosages with this mixer. Write for 


literature. 
PHIPPS & BIRD, INC. Richmond, Va. 











EDSON 
DIAPHRAGM PUMPS 


Hand Sizes 2”, 244”, 3”, 4” 
Power Sizes 3” and 4” 
Open Discharge or Force Pump 
Edson Special Suction Hose 
Red Seal Diaphragms 
Strainers and Foot Valves 
Hose Spanners—Adapters 


THE Epson CorporaTION 


Main Office and Works: 49 D St. 
South Boston, Mass. 


New York: 142 Ashland Pl., Brooklya 
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After Victory.... 


A WATER WASTE SURVEY NOW WILL TAKE 
CARE OF ABNORMAL DEMANDS ON THE 
WATER SYSTEMS FOR THE DURATION 


\ PITOMETER DISTRIBUTION STUDY. If 
the existing water system proves inadequate to supply 
such a huge increase of new users as some cities face, 
a Pitometer Distribution Study will result in a con- 
struction program economical of men, money and 


materials. 


\ PITOMETER WATER WASTE SURVEY will 
locate hidden leaks and other sources of waste. If waste 
is eliminated, additional expenditures for new pipe 
lines, standpipes, pumps, etc., may not be necessary. 





THE PITOMETER COMPANY 
ENGINEERS 












































INCINERATION ENGINEERS 


NICHOLS ENGINEERING & 


RESEARCH CORPORATION 


60 WALL TOWER NEW YORK, N. Y. 











Consultants Designers + Constructors 
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It’s nearing that time when 
have to light off the oil heater he 
minds us that up in New Ha 
Johnny McDonald of Springfels 
Mass., told us that some 2,000 fal. 
lons of oil came into his plant daily 
with the sewage. Several hundre 
gallons separate out and collect j 
his digestors. Last winter he nh 
rated it and used it to burp in his 
pumping stations. It furnishes al 
seals on his digestors and eliminate; 
freezing at that point. Also gly, 
digestion and causes a lot of othe 
headaches. But, boy, wouldn't a lot 
of us like to have some of it in th 
coming months? 
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MANUFACTURERS 
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EQUIPMENT 


J-M Promotes “Ed.” Phoenix 


Johns-Manville announces the ap 
pointment of E. A. Phoenix ag As 
sistant Manager of the Transit 
Asbestos Pipe Department. 

Mr. Phoenix began his busines 
career with the Kieselguhr Co. « 
America in 1915. This firm late 








Edw. A. Phoenix 


became The Celite Products 
which became part of Johns-Mar 
ville Corporation in 1928. After 
serving in various sales and adver 
tising positions, Mr. Phoenix wi 
made Assistant Sales Promotiti 
Manager in April, 1936, in whit 
posititon he earned high recognitia 
in the company and the advertisit 
fraternity. In May, 1942, because 
his knowledge of the compaly: 
widely diversified product lines, 
was transferred to J-M’s importat! 
Priorities Department, a positio! 
which he held until this promotit 
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In 1940, Mr. Phoenix became a 
member of the Johns-Manville Quar- 
ter Century Club, an honorary or- 
ganization composed of those who 
have been with the company 25 years 
or more. He will now serve as gen- 
eral assistant to Chas. A. McGinnis, 
Manager of the Transite Pipe De- 
partment, who holds the distinction 
of being President-elect of the Water 
and Sewage Works Mfgr’s. Associa- 
tion of America. 


Penn. Salt Reorganizes Mfg. 
and Engineering Staff 

y. F. Hardcastle, Vice President 

in charge of Manufacturing of the 

Pennsylvania Salt Manufacturing 





Walker Penfield Floyd H. Walker 
Works Manager Chief Engineer 


Company, has announced a reorgani- 
zation of the central office Manufac- 
turing and Engineering staffs due to 
the expansion of the Company’s 
manufacturing activities. 

Walker Penfield, formerly Mana- 
ger of Engineering, has been ap- 
pointed Works Manager and will be 
in charge of all the manufacturing 
activities of the Company and all of 
its subsidiaries except the Pennsyl- 
vania Salt Mfg. Co. of Washington. 

Floyd H. Walker, formerly Chief 
Engineer of Swenson Division of the 
Whiting Corporation, has been ap- 
pointed Chief Engineer and will be 
in charge of the Central Engineering 
Division. He will have charge of 
new construction and assist the 
Manufacturing and other depart- 
ments in engineering matters. 

A. E. Gaydos, formerly in charge 
of the Central Engineering Division, 
has been named assistant to the Vice 
President in charge of Manufactur- 
ing, assigned to special duties. 

Vincent K. O’Connor, formerly 
with the Tacoma, Washington, office, 
has been appointed Manager of the 
newly created Personnel Department 
in charge of the handling of all per- 
sonnel matters and labor relations. 

Russell E. Cushing continues at 
Wyandotte as Director of Chemical 


‘Engineering Department. 
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FERRI-FLOC is the ferric coagulant that is to- 
day solving water treatment problems through- 
out the United States. In actual plant opera- 
tions FERRI-FLOC is proving most satisfactory 
for use under widely varying conditions. 


In water treaiment, the use of FERRI-FLOC 
varies from simpie coagulation at normal pH’s 
to scftening at high pH’s, and color removal at 
very low pH’s. 


The purity of FERRI-FLOC has not only been 
maintained during present adverse conditions 
but has actually been improved. 


The following table gives a cross-section of the 
water plants now using FERRI-FLOC, and an 
idea of e varied preblems which have been 
successfully solved through its use. 


PROBLEMS SOLVED BY FERRI-FLOC IN 
WATER TREATMENT PLANTS 


ANDER- | CINCIN- DALLAS, DALTON, GA. | KANSAS 


SON, IND. NATI, 0., TEXAS CITY, MO. 
Highly Large Short A highly vari- Coagula- 
polluted storage filterruns = § able mountain tion and 
surface hoppers and rela-. stream coupled softening 
water allowed tively high with demands for| of Mis- 

with spe- | caking, cost of a uniformly soft} souri 

cial color, and secon- finished water River wat- 
taste, and ‘‘smoke” dary co presented aer without 
odor was pres- agulation.| seemingly impos- recarbon- 
problems. ent in set- sible problem, ation fa- 
tled water. cilities. 


Take advantage of modern plant research and 
findings: let FERRI-FLOC solve your water 
treatment difficulties. Ask Tennessee Corpora- 
tion’s Technical Staff to help you solve your 
specific problems, or write for case histories of 
plan:s with problems similar to yours. 





TENNESSEE CORPORATION 


ATLANTA, GEORGIA LOCKLAND, OHIO 
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Bar Screens « Tow-Bro Sludge i.ASKET axt FORM 
Removers « Slo-Mixers « Tritura- The Perfected Method for Making 


tors « Rapid Mixers «Aero Filters | SEWER PIPE JOINTS OF CEMENT 


: eN te used—gasket centers spigot. 
Grit Collectors and Washers ‘ Par space in each joint for ce- 


P ° . nt. 
Write for free illustrated bulletins 2 ee confines coment-greut to lower 


and complete information. portion of joint. 


© Particularly advantageous in water- 
HAIN BELT COMPANY bearing tre 
. ee) ae ® Infiltration minimized. 
1610 W. Bruce St., Milwaukee 4, Wisconsin L. A. WESTON Adams, Mass. 
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--»@ Quimby Pump for every purpose 


@ Skilfully designed for efficiency and easy maintenance 





@ Generously proportioned for strength and long life 
@ Ruggedly built for dependability in emergencies 


ULLANEADLLS YAY LAL IALS LLED ALE LLL POMDL LLL ETHOS TE BO 


QUIMBY PUMP COMPANY 


INCORPORATED 


Division of H. K. PORTER COMPANY, Inc. 


GENERAL OFFICES: PITTSBURGH (1), PENNSYL' IIA 




































FLANGED PIPE 


FLEXIBLE JOINT PIPE 


SELL & SPIGOT PIPE 


SPECIAL CASTINGS 


SHORT BODY HELL & 


SPIGOT SPECIALS 








34” pipe—Spring Lake, N. J. 











—CAST IRON PIPE=— 


SIZES 2” TO 84” 
Warren Foundry & Pipe Corp. 
1l Broadway. New York 
Warren Pipe Company of Mass., Inc. 


75 Federal &8t., Boston 
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Diamond Appoints Copelang 
and Berdan as Ass’t Dj 
of Sales 


The Diamond Alkali Co, recently 
announced the appointment of Arch 
H. Copeland and John Berdan a 
Assistant Directors of Sales. 

Mr. Copeland has been affiliate 
with the Diamond Alkali and its gyp, 
sidiary companies as an Executive 
Assistant for a number of years 
Mr. Berdan has been associated with 
the company since 1931. 

Announcement is also made of the 
appointment of J. D. Mattern ag 
Manager of Alkali Sales covering the 
sale of the company’s principal heavy 
chemical products. Mr. Mattern has 
been a member of the Diamond's 
sales staff since 1922. 


a —_———— 


“Bob” Mannheim Becomes 


Vice President of 
Chem-Feeds, Inc. 


Announcement has recently been 
made by Jeff Corydon, President of 
Chem-Feeds, Inc., of Providence, R. 
I., of the election of Robert M. Manp- 





R. M. Mannheim 


heim of Mathieson Alkali Works, 
Inc., as Vice President of Chen- 
Feeds. Mr. Mannheim will remain 
with Mathieson as New England 
manager, with headquarters in Prov- 
idence, R. I. 


Most Recent Army-Navy “E’ 
Awards 


Until the time this issue went to 
press some 1925 plants and projects 
have been granted the Army-Navy 
“EK” for excellence in production of 
war materials, since the joint award 
was inaugurated a year ago. How- 
ever, it has been estimated that less 
than 2% per cent of the eligible 
plants have received the award to 
date. Stringent eligibility require 
ments account for the relatively 
small number receiving the honor in 
comparison with the great number 
working on war contracts. 
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“BE” pennants have 
ments having from 
a single employee to a total of over 
126,000 workers for a group of 
plants under one management. Of 
the plants which have received the 
award, approximately 7 per cent have 
less than 100 employees, 58 per cent 
have less than 1,000 employees. Ex- 
eellence in production and quality 
and not the size of the plant are de- 
termining factors in winning the 


The coveted 
gone to establish 


award. 

Amongst these plants, not pre- 
viously reported in these columns, are 
the Bristol Co. of Waterbury, Conn., 
the Carborundum Co. of Niagara 
Falls, and Infileo, Inc., Chicago. A 
check of the last several issues indi- 
cates that about 30 of the companies 
receiving the “E” Award have been 
manufacturers of water works and 
sewerage equipment. Several of 
these companies have had more than 
one plant receiving the award. Some 
have received the Maritime “M” and 
several have received stars indicat- 
ing sustained production excellence. 

The accompanying photograph, 
taken during the pennant-award cer- 





Award Ceremonies—North Birming- 
ham Plant of U. S. Cast Iron Pipe Co. 


emonies at the Birmingham Plant of 
U. §. Cast Iron Pipe Co., should have 
been used in our August issue an- 
nouncing the award but was received 
too Jate. 


Dow Appoints Shoemaker 
Eastern Sales Manager 


Dow Chemical Co. has appointed 
Clayton S. Shoemaker as Eastern 
Sales Manager. Additional offices are 
being opened in the eastern area for 
the purpose of making available ade- 
quate personnel and contacts for the 
trade. The New York office will con- 
tinue under the management of 


| 


Ralph E. Dorland, widely known fig- | 


ure in chemical circles and a veteran 
of 26 years service with Dow. 


| 












*% SLUDGE 
CONDITIONING 


* SEWAGE 
COAGULATION 


%* WATER 
PURIFICATION 


THE DOW CHEMICAL COMPANY 
MIDLAND MICHIGAN 

















* THE NATIONAL METHOD «+ OVER 35 YEARS EXPERIENCE x 


DEFENSE 
DEMANDS 


FULL CAPACITY MAINS 





Before Cleaning 


Many cities that now find their water 
supply resources sadly overtaxed by the ad- 
ditional thousands of water users in de- 
fense industries and nearby army training 
camps, are turning to the NATIONAL 
METHOD of water main cleaning as an 
economical means of improving water service. 


Cleaning by THE NATIONAL METHOD 
restores clogged mains to at least 95% of 
their original carrying capacity, making un- 
necessary large expenditures for auxiliary 
pipe lines, increased power at the pumps, 
new standpipes, ete. 
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The National Water Main Cleaning Co. 


* ALIDVdVD IVNIDIVO 


| -aelal dal 3 E New York 
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704 W. Wacker Or. Checage 

501 Meward St. Sam Francisce. Calif 
2028 Uncen Ave Montreal Can 


30 Church St 

115 Petertere St. Sesion Maes 
Dn ee a) 
71103 Date Ave St Loews Me 
3812 Castetiar St Omaha Meb 
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er 


Two 


“WORK HORSES” 


RENSSELAER 
AWWA 
FIRE HYDRANTS 


W here “quality” 
is paramount, 
RENSSELAER 


is favored, 


Designed to de- 
liver a maxi- 
mum amount 
of water in a 
minimum time. 


Write for Bul- 
letin W. 


Formerly known as “COREYS” 


DOUBLE DISC 
AWWA 
GATE VALVES 


Engineers spe- 
cify RENSSEL- 
AER with con- 
fidence. High 
tensile strength, 
corrosion resist- 
ant iron used in 
all hydrants and 
valves. 

Over half a cen- 
tury of constant 
dependability. 
Write for Bulle- 
tin X. 


Write us for Valve and 
Hydrant data for that 
POST-WAR Project. 


RENSSELAER 
VALVE CO. 


TROY, NEW YORK 


| 
| 
i 


Cc. S. Shoemaker 


Frederick A. Koch, formerly Asst. 
Mgr. of the New York office has been 
appointed Asst. Eastern Sales Mgr., 
and Alexander Lieth, Jr., and Alfred 
A. Lawrence have been named man- 
agers respectively of the Philadel- 
phia and Boston offices which will 
be opened in the near future. 


New 
High Capacity Pumps 
By Layne & Bowler 


Large diameter bowl pumps de- 
signed for capacities up to 16,000 
gallons per minute from flowing 


streams or lakes have been developed | 


by Layne & Bowler, Inc., of Mem- 
phis, Tenn. High efficiencies over a 




















“The Midget” and “The Giant” from 


L & B's Pump Family 


(The big-fellow is from the new line | 


of L & B high capacity pumps.) 
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YOU CONTROL THE FEED 
BY ADJUSTING SPEED 
As simple as dialing your radio 


Just turn the small handwheel op 
the front of the machine until the 
needle on the illuminated scale points 
to the desired rate of feed and there 
you have it ;—as simple as dialing your 
radio. 

Other features include transparent, 
illuminated reagent head, high strok 
ing rate (200 injections per minute), 
streamlined thru-flow from crock to 
pipe line, midget size and light weight. 


Made in both stationary and portable 
models,—constant rate or proportional 
type controlled by water meter. Port 
able unit weighs only 57 lbs. and drives 
from any motive power. 


Bulletin No. 77 on request. 


Stationary model for permanent water works 
installation, wired to proportional control 
meter. Enclosed in sheet metal case. 


CHEM -FEEDS - INC. 


77 RESERVOIR AVE., PROVIDENCE, R 
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APPROVED 


BAS CONTROL 
INSTALLATION 


DESIGNED 


FOR YOUR 


alia 
PLANT 


The “VAREC” Engineering Depart- 
ment and Laboratory will always col- 
laborate with you on your individual 
freatment Plant Gas Control Systems. 
fhus, your “VAREC Custom Built” in- 
stallation guarantees you 100% efficiency 
and performance. 


Fig. No. 440. The New “VAREC’ Ap- 
proved Pressure Relief and Flame Trap 
Assembly. 
rhis unit consists of a diaphragm-operated regu 
itor, flame-trap and a thermal shut-off valve. 
lt maintains a pre-determined back pressure, 
assing surplus gas to the waste gas burner. It 
stops flame propagation. Non-corrosive in sewage 


fas, 


OTHER “VAREC” PRODUCTS 
Flame Trap Assembly, Pressure Relief and 
Vacuum Breaker Valves, Flame Arresters, Waste 
Gas Burners, Flame Checks, Regulators, Check 
Valves, Sediment Traps, Drip Traps, Manometers, 
Explosion Relief Valves, Handhole Covers, and 
Sampling Hatches. 


the Vapor Recovery Systems Company 
COMPTON, CALIFORNIA 
Branch Offices and Stocks Carried at 
N.Y. City; New Orleans,La; Tulsa, Okla.; Houston Tex. 
AGENCIES EVERYWHERE 





non-overloading | 
type impellors makes these bowls 
especially suitable for application 
where variation in pumping heads 
results from fluctuation of water lev- 
els. The units are driven by 500 h. 
p. vertical hollow shaft motors, some- 
times synchronous. These pumps are 
usually installed in large diameter 
caissons. More complete details on) 
this equipment may be obtained from 
Layne & Bowler, Inc., Memphis, 8, | 
Tenn. 


wide range with 


Antidote for Algae 


“Roceal,” a colorless, harmless, | 
non-irritating, non-corrosive chem- | 
ical produced by the Inertol Co. of | 
Newark, N. J., is the latest material | 
to be proposed as an “antidote for 
alge.” One gallon in 50,000 gallons 
of water will keep swimming pools 
free of alge, for from five to ten | 
days. It will not corrode metals, at- | 
tack paints or varnishes and has no | 
effect on bathing suits or swimmers’ | 
skins. More about this material may | 
be learned from the Inertol Co., New- 


LITERATURE AND 
‘CATALOGS | 


“Flame-Priming” is the subject! 
of a new and interesting bulletin of | 
|the Linde Air Products Co. of New| 
York. In its 23 pages are contained | 
reprints of five articles on this sub- 
ject. These are ‘“Flame-Priming 
‘Method of Preparing Steel Sur- 
faces for Painting,” ‘“‘Flame-Clean- 
ing Structural Steel,” “Restoring a 
Corroded Penstock,” “Specifications | 
for Flame-Priming Steel Equip- | 
ment,” and “Flame-Descaling Mini- 
mizes Surfacing Time and Costs.” 





Flame-Priming is a method of pre- | 
|paring metal surfaces for painting | 
by intimately scrubbing the entire 
surface with a brush flame of high 
velocity, high temperature oxy-acety- 
lene jets. Loose scale is popped off 
,and rust is dehydrated and loosened 
so that it may easily be removed by | 
brushing. This system has the vir- | 
tue of removing all unbonded scale, | 
foreign material and contaminants, | 
leaving a warm dry surface upon 
which paint may be applied to pro- | 
duce a superior strongly adhering 
corrosion resistant coating. This ' 
method of cleaning steel is excellent 
\in underground installations, tanks, 
etc., where the atmosphere is damp. 
Where steel has been badly rusted, it 
‘is claimed that flame-priming in- 
jcreases the paint life two to three 





ALTITUDE VALVES e SURGE e@ RELIEF @© BACK PRESSURE VALVES 


°-1879-° 


ROSS 


AUTOMATIC VALVES 








ALTITUDE VALVES 
foi 


of elevation and 
into and out of 
basins and reser- 


Control 
heads 
tanks, 
voirs. 

1. Single acting. 

2. Double acting. 

8. Combination assembly 
for three or more auto- 
matic operations. 





COMBINATION VALVE 


Combination automatic 
control both directions 
through the valve. 

A self-contained unit, with 
three or more automatic 
controls. 





RBREMOTA CUNTROL 
VALVE 

Blectrie remote control— 
solenoid or motor can be 
furnished. 

Adapted for use as pri- 
mary or secondary control 
on any of the hydraulically 
controlled or operated 
valves. 
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ROSS VALVE MFG. CO. 


P.O. BOX 595, TROY, N.Y 
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INQUIRIES 
INVITED 


on aii/ Froblems 
of 


WATER 
TREATMENT 


Whether your problem 

of water rectification is 

large or small, wé have a 
form of equipment to serve your 
needs. We manufacture and install 
equipment for Gravity Filtration and 
Softening Plants; Pressure Filters 
and Zeolite Softeners; Swimming 
Pool Recirculating Appliances; and 
Water Treatment Units 
of all types. 


FILTER MFG.CO. 


607 COWMBIA AVE. 
DARBY,PA. 

















CR 


STEEL FILTRATION PLANTS 


Built of welded stee/ at every point in the 
water-handling sequence: mixing chambers, 
spiral baffle sedimentation basins, rapid sand 
filters, clear well units, and storage reservoirs 
. . . for permanence, water-tightness, low 
maintenance, and freedom from damage by 
ground movement or frost. Write now for 
planning advice on your future project! 


PITTSBURGH * DES MOINES 
STEEL COMPANY 


Pittsburgh, Pa. 3412 Neville Island 
Des Moines, la. 913 Tuttle Street 
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times that applied over brush 
cleaned metal. 

Areas around rivets, usually hard 
to reach and clean, are readily 
‘cleaned by the flame-priming system. 
According to one of the articles in 
‘the bulletin the method was success- 
fully used on a 10 ft. penstock, 550 
‘ft. long. (The method has been suc- 
cessfully used in the water works 
field, also, as reported by Weir of 
Atlanta, Ga. in the June 1943 issue 
of WATER WORKS AND SEWERAGE. ) 

The bulletin on Flame-Priming 
‘contains a complete set of specifica- 
tions for the method, including sec- 
|tions on material, workmanship, de- 
‘scaling, dehydration, painting, paint- 
jing temperature, ventilation, oxy- 
acetylene ratio, flame velocity, blow- 
pipe manipulation, to name a few of 
the items discussed. 

Time consumption and cost of re- 
surfacing steel is greatly reduced 
|with this system of preparation of 
ithe surface. Results of tests indicate 
that the time required for a job may 
be reduced to as little as one-sixth 
that for ordinary methods of clean- 
|ing metal. Various size heads are 
available for the blow-pipe to meet 
various applications. 

One application in the water works 
field of this method of preparing 
steel for painting is not mentioned 
in the bulletin. In view of the recent 
|publicity given to the elevated tank 
painting “racket” wherein unscru- 
pulous operators mulect unwary small 
‘communities for unneeded water 
tank cleaning and repair, it would 
seem that legitimate contractors 
might turn to Flame-Priming as a 
‘method of further improving their 
| workmanship. 

Further information on this meth- 
'od of Flame-Priming of surfaces 
for painting may be obtained by 
writing the Linde Air Products Co., 
30 E. 42nd St., New York 17, N. Y. 


Deming Pumps are presented in 
Catalog 33 of the Deming Pump Co. 
of Salem, Ohio. In the foreword of 
'this 192 page book the manufacturer 
says, “Any manufacturer should feel 
\that his product represents the fin- 
jest that brains, materials, and equip- 
‘ment can produce. The millions of 
Deming pumps which have been 
shipped to every nook and cranny of 
the world during sixty some years of 
manufacturing ... have proved... 
ithat they are in fact, as well as in 
name, ‘The World’s Best.’ ” 

The catalog is divided into nine 
sections as follows: 

(Continued on page 98) 
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FIRE HYDRANT & 


AERATOR— 
MIXER 


A Size and Type to 

Fit Your Problem in 

Water or Sewage 
Treatment. 








Over 225 P. F. T. 
Floating Covers in 
War Service 


The health of our fighting men ané 
war workers is being safeguarded by 
modern sewage disposal plants. We 
are doing our part by delivering » 
time P.F.T. Floating Covers and other 
sewage treatment equipment. 


The P.F.T. Floating Cover for single 
and stage digestion hastens the diges 
tion process, and provides for utilizing 
the sewage gas to heat water for the 


digester tank. 


Catalog No. 232 


contains complete 


information,  in- 
cluding specifica- 
tions. Write for 
your copy. 


+ 
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p r T PACIFIC FLUSH-TANK CO. 
4241 Ravenswood Ave., 
s e ® New York 


Chicago, Ill. 


Charlotte, N. © 
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* * 
* * 
WiLL YOU BE READY TO GO AHEAD? ‘ * 
Improvements large and small will be necessary in * 
4 many American cities and towns at war’s end. Forward * 
looking municipal and utility officials are making 
specific plans now so that needed improvements can ve * 
be started promptly. Mono-Cast Centrifugal Pipe, 
manufactured according to the new ASA Law of 
Design, is a pipe adapted to a variety of severe re- | * * 
quirements—a pipe highly esteemed by those who 
want lasting performance at the lowest cost per 


~ 


service-year. a 
Sizes 3” to 48” inclusive. 


A® 


The Modern EVERSON SterElatorS 


Prompt Shipments NOW, under . introduce @ New accuracy in metering Chlorine 


appropriate priority rating. Gas. @ Greater Precision in feeding Chlorine in so- 

} lution. © Safe, automatic operation, under a substan- 

AMERICAN CAST IRON PIPE COMPANY tial vacuum. @ Astonishing capacity ratios up to | 
to 110. Write for Bulletins 





Birmingham 2, Alabama 





EVERSON MANUFACTURING COMPANY 


Sales Offices in Principal] Cities 
he: 233 W. HURON STREET CHICAGO, ILL. “ail 























Testerate 
INDICATOR 


Knowing the rate 
of flow in meter 
testing is almost 
as important as 
knowing that 
your tanks or 
scales are accur- 
ate. The Ford 
Testerate Indicat- 
or will tell you 
instantly and ac- 
curately the rate 
of flow in gal- 
lons per minute. 
Hundreds of these 
instruments are 
in service. 















































Its the inside wedging mechanism of a Muel- 
ler-Columbian Gate Valve, opened out to show 
its construction It shows how the side spread- 
ers (being free to adjust themselves) act as 
equalizers between the top and bottom wedges 
and applies the force equally to four points 
near the OUTER EDGE of the discs instead of 
in the center with the obvious tendency to 
spring the discs and cause a sticking and | 
leaky valve 




















This is an exclusive feature found onlyin | ; 
Mueller-Columbian Valves It is used in all | | 
Mueller Gate Valves and is one very good rea- | NATIONAL | 


son why Mueller-Columbian Gate Valves have GATE VALVES | 


















Ask for more information. 





a reputation among water works men for de- You can specify National Gate Valves for 






pendable service and extremely low mainte- Water Works operation with full assurance 
that their time-tested designs and husky 
nance cost Write us for complete information construetion will operate with fool-proof de- 









inal ETER pendability. The National line of Water 
Works and Sewerage specialties is complete 
i=feop 4 te) . « » Special designs developed promptly by 
Tr Lisa | ER CO our engineering staff. 
My ly 
a NATIONAL MACHINE WORKS 


WABASH, IND. CHAT TANOOCA,TENN 1559 N, Sheffield Ave. ° Chicago, Til. 
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HEAVY-DUTY INCINERATION | 


DESTRUCTORS 


FOR THE 


INCINERATION OF 
MUNICIPAL WASTES 


GARBAGE, RUBBISH. 
SEWAGE SCREENINGS 
AND SLUDGE 


O 


INFORMATION 


“ALL OR WRITE 





MORSE BOULGER 
DESTRUCTOR CO. 


HOME OFFICE: 


216-W East 45th St.. New York. N. Y. 











RODNEY HUNT 


GATES and HOISTS 


Metal or timber sluice gates of 
all sizes and designs, approved 
by engineers everywhere. Im- 
a gate stands and hoists for 
and or motor operation. Also 
flap and mud fe sm shear and 
filler gates, trash racks and rakes. 
Dependable canal equipment 
from dam to tail-race since 1840. 


Write for Special Catalog Today! 


<i> 


RODNEY HUNT MACHINE CO. 


118 Lake St., Orange, Mass., U. S. A. 














| Mount, 


| pumps for 
| purpose may be obtained by writing 


| vision of July, 


Deep Well Pumps and Water Sys- 
tems; Centrifugal Pumps and Cellar 
Drainers; Rotary and Oscillating 
Pumps; High Pressure Power 
Pumps; Condensation Units, Car 
Washers, Mine Pumps, Other Mis- 
cellaneous Units; Hand and Wind- 
mill Pumps and Special Service 
Units; Cylinders, Leathers and 
Other Accessories; Spray Pumps and 
Accessories; and Engineer Informa- 
tion and Telegraphic Codes. 

In the several sections on pumps 
are selection tables and specification 
data which aid in the proper seiec- 
tion of a pump. Among the many 
types of pumps listed are the Marvel, 
Marvellette, Centrifugal Jet Pumps, 
Turbo-flo, Duplex, Minuturb. Cen- 
trifugal Pumps include the Motor 
Side Suction, Deming-Muel- 
ler, and the Slurry and Sewage Pump 
among others. 

This complete 


Catalog No. 33 con- 


_ taining data and information on a 


large variety of sizes and types of 
almost every conceivable 


the Deming Company, Salem, Ohio. 


A Revised Pump Test Code for 
centrifugal, rotary, and _ recipro- 
cating pumps has been recently 
issued by the Hydraulic Institute, 
thereby superceding the last re- 
1941. Section F of 
the Test Code is now available. 

These test codes contain specifi- 
cations for such items as Object, 
Scope, Margins in Guarantees, In- 


spection, Operating Conditions, Pre- | 


liminary Tests, Conduct of the Test, 
Records, Efficiency, 
of Volume, and other pertinent sub- 
jects. 


On the matter of measurement of | 


volume, specifications are given for 


_ venturi meters, weirs, head measure- 


ment, formulas, pitot tube traverse, 


| current meters, salt velocity methods 





STOP 


JOINT 
LEAKAGE 


WwithH 


CARSON CLAMPS 
AND MECHANICAL JOINTS 


Charcoal iron bolts for Cast 
lron Pipe and Fittings. 
Write for Prices. 


Carson-Cadillae Co. 
1221 PINSON ST. BIRMINGHAM, ALA. 
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HYDRAULIC DEVELC 

: CORPOR, 
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DRY BRAIDE 


-” j 


TDL, 











Standard Units | 


BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Weilrs, 

Sx Flumes, Nozzles and other 
BEY EY primary elements; Mechanic- 
Hy ally and Electrically operat- 

ed Registers and Complete 
Automatic Control Systems. 








BAILEY METER COMPANY 


1072 IVANHOE ROAD e@ CLEVELAND 0. 
Bailey Meter Co. Ltd., Montreal, Canada 





ACTIVATED 
ALUM 


and 
BLACKALUM 





STUART-BRUMLEY CORP 
516 WNerth Charlies 5t. 
Baltimore Maryland 
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Water Pressure 
Relief Valve 


pressure, due to line surges or 
ping head, this valve auto- 
to dissipate —_ 4 

to maintain desire ine 
oe woth valve is arranged either 
with atmospheric pilot valve exhaust or 
self-contained, according to service con- 
ditions and requirements. 


Ives may be arranged to open at ab- 
pense! pressures and held open under 
subnormal pressures until the surge sub- 
sides, and then close when normal condi- 


tions prevail. 


On excess 
excess pum 
matically opens 


Sizes: 
ye to 36" 


Angle and 
Globe 
Patterns. 


Write 
for 
Specifications. 





GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 


ton Building Pittsburgh, Pa 














AERO-FILTER 


e High capacity 
Raindrop application 
High degree of purification 


e Low initial cost 
Low operating cost 


e Disc and rotary distributors 


Send for Bulletin 112—just issued 
Complete information on design 


Sewage purification. Also 
water softening, filtering 
and conditioning. 


LAKESIDE ENGINEERING 
CORPORATION 


222 W. ADAMS STREET 
CHICAGO, ILLINOIS 











and orifice plates, as well as sec- 
tions on computation of results. 
Ample data and discussion are given 
to measurements by water gages, 
mercury gages and other gages. 

A section on rotary pumps con- 
tains paragraphs on items similar 
to that given above. The methods 
of making tests on reciprocating 
pumps likewise contains complete 
information. Data sheets for re- 
cording observations and making 
calculations for any test on any one 
of the three types of pumps is also 
given. 

The Test Code, Section F, may be 
obtained for 50 cents from the Hy- 
draulic Institute, 99 West St., New 
York, N. Y. 


POSITION WANTED 








Sales Engineer 
Seventeen years’ experience in munici- 
pal and industrial water works and sew- 
erage fields as sales engineer or district 
manager. Age 48, excellent health, Pre- 
fer middle west. Good references. 30x 
400, Water Works an4 Sewerage, 330 S. 

Wells St.. Chicago 6, Dllinois. 


Position Wanted 
As superintendent of filtration or chem- 
ist and bacteriologist of a small or me- 
dium purification plant. Technical 
courses in Electricil Engineerin® Water 
supply, Water purification, Water soft- 
ening, chemistry, bacteriology and hy- 
draulics. Right vears at evening engi- 
neering college. No degree. Seventeen 
years’ experience. 30x 200, 
Works and Sewerage, 330 S. 
Chicago 6, Illinois. 





WANTED 





For Sales Promotion 

well acquainted with 
treatment and sanitary engineering 
practice, qualified by sales or advertis- 
ing experience to head the SALES PRO- 
MOTION WORK of an important manu- 
facturer with a stable post-war future. 
He must be competent to do long-range 
planning as well as to handle current 
promotional problems. Experience’ in 
the preparation of informational bul- 
letins, direct mail, etc., desirable but not 
essential. The man we want will recog- 
nize the need for field work as a basis 
for sound sales planning, welcoming 
travel and outside contacts. Salary in 
the $5,000 range, with excellent oppor- 
tunity for progress. Location in the 
New York Metropolitan Area. Sorry, we 
cannot consider those subject to induc- 
tion or now in essential war work. Box 
300, Water Works and Sewerage, 155 
East 44th Street, New York City, N. Y. 


A man 
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ZEOLITE CHEMICAL CO. 


GREENSAND ZEOLITE MINERAL 


Water 
Wells St.. 


water 





LEADITE 


The Pioneer Self-Caulking Material for C1. Pipe 


TABLE OF COMPARATIVE QUANTITIES 


| 


Approx. 
tbs. of 
Leadite 


Nominal 
Inches of 
| __Leadite _ 
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THE LEADITE COMPANY | 


Girard Trust Co. Bidg., Philadelphia 2, Pa. 








RUINS 
STEEL 
TANKS 


PROTECT 
THEM WITH 


“RUSTOP” 


“RUSTOP" the Cathodic System Imme- 
diately and Permanently Stops Corrosion 
on Submerged Metals—Economically. 


CLEANS OLD TANKS 
KEEPS NEW TANKS CLEAN 


No Scraping, Sandblasting or Painting 
Required 


THE APPROVED METHOD 


ais 


THE CATHODIL SYSTEM 
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ELECTRO RUST-PROOFING CO. 
DAYTON ¢ OHIO 
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a — 
Albright & Friel. Inc. Burns & McDonnell I. M. Glace 
Consulting Engineers Engineering Co. Consulting Sanitary Engi 
McDONNELL-SMITH-BALDWIN. Reer 
Water, Sewerage, Industrial Waste, TIMANUS-McDONNELL SEWAGE AND SEWAGE SecaTiOn 
Garbage, Power Plant and Valuation Consulting Engineers Since 1897 TREATMENT Wo 
Problems Waterworks, Light and Power, Sewerage, Specializing in Water Quality anc 
Reports, Designs, Appraisals, Problems 
1520 Locust St. Rate Investigations —— 
Kansas City, Mo., 107 West Linwood Blvd. elephone 22nd and Market 
Philadelphia. Penn. Cincinnati, Ohio, 307 East Fourth St. 3-2939 Harrisburg, Pa 
—._ ——— 
Alvord, Burdick & Howson The Chester Engineers Greeley and Hansen 
Engineers me + ce mayen et ong Engineers ™ 
ater Supply an cation, werage Y 
john %, Avene Burdick and Sewage Treatment, Power Develop- et» See x ow Hansen 
Louis R oweee ment and Applications Thomas M Niles Sened = _~ 
Investigations, Appraisals, Rates, Testi- : uel M. Clarke mer 
Donald H. Maxwell nvestigations, Appraisals, es, Tes 
Water Works, Water Purification, Flood Re- mony, Design, Supervision, Operation. Water Supply, Water Purification Tree 
lief, Sewerage, Sewage Disposal, Drainage, Accounting Sewerage, Sewage Treatment, Flood 
Appraisals, Power Generation 210 Parkway at Sandusky Street Control, Drainage, Refuse Disposg| 
Civic Opera Building Chicago Pittsburgh, Pa. 6 N. Michigan Ave., Chicago = 
Black & Veatch DE LEUW, CATHER & COMPANY Havens and Emerson 
Consulting Engineers Water Supply Sewerage (formerly Gascoigne & Associates) Wo 
4706 Broadway. Kansas City, Mo. Railroads Highways W. L. Havens C. A. Emerson 
Sewerage, Sewage Disposal, Water Supply. Grade apa ons—Bridges—Subways A. A. Burger F. C. Tolles F. W. Jone 
Water Purification, y Li hting, Fower 1 Transportation Consulting Engineers 
ants, Valuations, nves ns, 
Reports and Laboratory Eiovies "4 ; Water, Sewage, Garbage, Industrid 
E. B. Black N. T. Veatch, Jr. Investigations — Reports — Appraisals Wastes Valuations — Laborater 
A. P. Learned H. F. Lutz Plans and Supervision of Construction teoter B : Wool +4 
F. M. Veatc . E. Lawre eader Building colworn 
E. L. Filby ” ¢ F naan pe 20 North Wacker Drive Chicago Cleveland New York — 
Ree 
Clinton L. Bogert FRASER-BRACE ENGINEERING CO., INC. Hayden, Harding & 
sign, construction and installation 
CONSULTING ENGINEER of complete plants and projects Buchanan 
Mechanical, Hea Indust , Shipbuilding, ° ° 
WATER SUPPLY AND PURIFICATION dasticchtc Geceheemante, Yaowsr Paneth Consulting Engineers 
SEWERAGE AND SEWAGE DISPOSAL a one bene a. Process —" John L. Savdee — ee 
° P ustries, etallurgical evelopments an hn H. H i car J. ia 
eer ~ wees end ae Processes, Explosives, Plastics, Water Sup- —_ eames 500 1 
oncrete Structures ply ond _Troctment, Sewage and Industrial Waterworks, Sewerage, re 4 Ne 
; astes Treatment. hani Electri Structural 
624 Madison Avenue REPORTS—APPRAISALS—CONSULTING epegmmens om 
New York City 22 10 East 40th Street, New York 16, N. Y 662 Park Square Building. Bosion, Mou 
Nu 
New 
Buck, Seifert and Jost Edward A. Fulton Charles Haydock 
Consulting Engineers Consulting Engineer Consulting Engineer 
(Formerly Nicholas S. Hill Associates) Investigations, Reports, Valuations, Design hey: , 
Sie Seetin fn Se a . and Construction—Water Supply and Purifi- Water Works and Sanitation, Industrid 
Develo eee. Re oan I — tt 7 Val cation Plants, Sewerage and Sewage Treat. Wastes, Design, Construction, Operation and 
P o ROPors, of gations, u- ment Works; Municipal Paving and Power M 5 ‘ d Valuations 
a? Rates, _.: an gg Opera. Developments. anagement. eports an aluations. 327 
tion, Managemen em an ° 
Laboratories. 3 So. Meramac Ave. COMMERCIAL TRUST BUILDING = 
112 East 19th St. New York St. Louis. Mo. PHILADELPHIA 2. 
GANNETT. EASTMAN & FLEMING, INC.|}) , 
Harrisburg, Penna. 
ENGINEERS 
Preparation of POST WAR REPORTS AND PLANS 2s 
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Morris Knowles, Inc. The Pitometer Company Stanley Engineering 
Engineers Engineers Company 
\ 
a water Supply and Purification, Sewerage Water Waste Surveys, Trunk Main Water Works — Sewerage 
{ty and Sewage Disposal, Valuations, Labora- Surveys, Water Distribution Studies Electric Power 
tory, City Planning. Reports — Design 
Penstock Gaugings Supervision — Valuation 
arket Sy, 1312 Park Building, Pittsburgh, Pa. New York, 40 Church St. 
3. Pa, Central State Bank Bldg., Muscatine, Ia. 
| 
= Weston & Sampson 
—ae 
a Lancaster ROBERT T. REGESTER Robert Spurr Westen George A. Sampene 
Research Laboratories Consulting Engineer w, 
emical -tests of Sewace ater Supply, Water Purification, Sewer- 
Physical and chemic ges, 
Hansen Sludges and Industrial Wastes. Sewerage—Sewage Treatment age, Sewage and Industrial Waste Treat- 
Hill Examinations, tents, ond seports _ aoe. ba naa no ment, Corrosion Control, Laboratory Service, 
Clarke ment processes = tigate, . perts 7" jecuon Supervision, Valuations. 
ation, Treatment processes for Industrial Wastes. Advisory Service, Reports and Designs 
Flood 85 Zabriskie Street 14 Beacon St. Boston, Mass. 
posal Semen, Sow pew —— - a Sting 
ackens -2 ore, e 
J 
— Whitman & Howard 
a W. Clark, Associate 
2 : ngineers (Est. 1869—Inc. 1924) 

3] cana SS Se Thomas M. Riddick aneek fowae ES Hoser fecraen 
on Engineers Consulting Engineer and Chemist Water Supply, pater, Purification, Sewer. 
: age, wage sposal, ater Front Im- 
“ Water, Sewage, Drainage, Refuse and omitionh ant — Water Pusificstion. a ge and a. - ee Indus- 

. wage Treatment, Operatin upervision velopmen ems, Investigations, 
Y. Jones Industrial Waste Problems of Plants, Sanitary Surveys, , ~~ Pollu- Reports, Designs, Supervision, Valuations. 
Airfields Valuations | wh ee — beeen foe See. 89 Broad St., Boston, Mass. 
yses, 
trial Laboratory Testing of Materials. 
tories Statler Building, Boston 69 East + 
Bi 369 East 148th Street, New York City Whitman, Requardt 
=i & Smith 
Engineers 
Ezra B. Whitman Norman D. Kenney 
Reeves Newsom E. H. Aldrich 
— s Gustav J. Requardt A. Russell Vellmer 
Newsom & Ald H h ROBERT AND COMPANY Benjamin L. Smith Theodore W. Hacker 
& ane Ww 
Seniesen Gemuiinntn Incorporated ater Works—Sewerage—Utilities 
4 Archi . 1304 St. Paul Street. Baltimore. Md. 
Water Supply, Purification rchitects and Engineers Albany. N. Y. 
id Di 
cNeill Semmes nl ey HRAMTA, COORG 
Dia Osama and —— = Water Supply Incinerators PLANT SUPERINTENDENT 
P arrisburg, : Wants permanent position as superintendent 
nacterd New York Williamsburg, Va. Sewage Disposal Power Plants of water purification and/or sewage treat- 
| — an La ye te yours oo 
Mos in the U. S. and abroad includes 2 years 
as Chemist and Supt. of Filtration and 
phe a by 5¥2 ge A — 
operation of a large pumping station an 
Nuss filtration plant. Most recent experience is in 
ey " 4 pone and Clarke Geo Russell & Axon a oo — poe em- 
ewe ussbaumer Irvi . S&S. Ru i—John C. ployed. The applicant is years old and in 
rving Clarke Joe Williamson, Jr.—F. E. Wenger sound | health. Release from present position 
; ; can arranged on short notice. Address 
Water Supply and Treatment Consulting Engineers, Tne. “R.G.S.,"" c/o Water Works and Sewerage, 
S é&§ 
sustea aw ta — Sewerage, Sewage Disposal, Water 155 East 44th St., New York City 
a a oan feonien an Works, Filtration, Softening 
Power Plants 
ns. 
327 Fra 
- nklin St. Buffalo, N. Y. 4903 Delmar Bivd. St. Louis, Mo. POSITION WANTED 
Sanitary Chemist 
Are you in need of a SANITARY CHEM- 
_ Isit with 17 years diversified experience 
in the various phases of industrial and 
- i — sanitary waste disposal? Such a man 
= Malcolm Pirnie J. E. Sirrine & Company wishes to establish himself with a pro- 
é s 
" Engineers Engineers be of mutual benefit. Experience in- 
)@ cludes research; experimental work; su- 
Water Supply, Treatment, Sewerage Water Supply & Purification he ne of De and bacteriological 
Reports, Plans, Estimates Sewage & Industrial Waste Disposal pre gee ned Ad a ason eae ry 
Supervision and Operation Stream Pollution Reports d : 
Po uction of sludge fertilizer. Box 100, 
Valuation and Rates Utilities, Analyses a ar: Tae Sewerage, 155 BE. 44th 
is 25 W. 43rd St. New York, N. Y. Greenville South Carolina oe , 
_————_ - 
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BACK THE ATTACK 
... WITH WAR BONDS 


The Third War Loan must have 
your wholehearted support. 
Every surplus dollar should be 
invested in Bonds. The manu- 
facture of Tanks, Planes, Ships, 
Guns, Bombs, Ammunition and 
Supplies must go on and on... and be in- 
creased, A shortage of this or that will mean 
the loss of more and more lives. 





Bond purchasing is a sound business ven- 
ture. The wealth of your Nation makes them 
safe. The freedom your dollars will help win 
will be beyond any dollar value that could be 
mentioned. 


The Third War Loan is being enthusiasi- 
cally backed by citizens from all walks of life. 
industrialists welcome this safe source of in- 
vestment for their unused capital and profits. 
We are all in this drive for victory—and we 
must winl 


Our boys are giving their lives. They are 
enduring sweltering heat, muck, dust, rain and 
cold. They are not whimpering. They are ex- 
pecting us to provide them with the imple- 
ments of war. We must back their attack with 
our dollars and help them blast a path to 
Victory. Buy bonds today! 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


Layne-Arkansas Co., 
e-Atiantic Co., Norfolk, 
Layne Onataal Co. Memphis, Tenn. 
Layne Northern Co. Mishawaka. Ind. * Cone 
Louisiana Co Lake Charles, La. * Louisiana 
Well Co Monroe, La. Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohlo Co. Columbus. Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 


AFFILIATED ex 6 
Stuttgart. Ark Lay: 
Va 7 





for every Municipal and Industrial Need 
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Albright & Friel, Ine 

Alvord, Burdick & Howron.. 

\merican Brass Co., The.. 

American Cast [ron Pipe Co 
Anthracite Equipment Corp........... 
Armco Drainage Products Assn...... 
*Atlas Mineral Products Co. of Pa., The 


‘ 


Badger Meter Mfg. Co 17 
a te en Ce wand ee 98 
*Barrett, Haentjens & Co 83 
eS. lle ee ee 100 
i, CD Di ccseeseiaectsdvecasias 100 
0 Ee er eee SS 
ee, MG BOE POOR. ccc cevevcsesus 100 
*BRuilders [ron Fdry. Co. 13 
Burns & MeDonald Ener o 100 
en Li .ccvcndcnnadesdeeesas 28 
*Calgon, ik. isons been ¥0 cducieewnen ee 36 
Carson-Cadillac ‘Co TrTTrTrrrerrT Tce 98 
c ast Iron Pipe Ress sarch Assn., The 4-5 
Central Foundry Company............ S4 
CR eee SON « ox ve ct acess sesh 1 
Chapman Valve Manufacturing Co.... 
Cee ecetesescessecesceccevesseenee Gove 
NN a a ee ee 94 
Chester Engineers, The............... 100 
Chicago Bridge & Tron Co............ 6 
*Chicago Pump Co 25 
Clark Co., tobert H..... 85 
"Cole Mfz. Co R. D 79 
DeLeuw, Cather & Co. 100 
Diamond Alkali Company............ 11 
Dorr Company, Ine The .Third Cover 
Sey CO GG 66k pa denccaessweeses 93 
Eddy Valve Co. 15 
Edson C ‘orporation, BOs ccevseces 89 
ee GE. en cdedk chi eeheens tae ereeeee 19 
Electro Rust-P roofing > Perrererr Tre Te 99 
Everson Mfg. Co 97 
Fischer and Porter Co 84 
*Flexible Sewer Rod E quipment Ce.. 80 
*Flexible Underground Pipe-Cleaning Co 80 
Food Machinery Corp nb wewkeeecee 29 
a oe me Coe... tetera sbeeesanwe 97 
Fraser-Brace Engr. Co., Inc........... 100 
Fulton, Fdward A 100 
Gannett, Eastman & Fleming, Inc..... 100 
ek i. Mins veteusi rede ois 100 
*Golden-Anderson Valve Spec. Co 99 
*Graver Tank and Mfg. Co........ 26 
Greeley & Hansen 100 
Havens & Emerson p P 100 
Hayden, Harding & Buchanan........ 100 
Pi. Te Hts ed aeesnwedsonncewas 100 
Pe Be, Ch wecensinwetuneewes 21 
Hood Chemical Co., Inc........... 14 
Hooker Electrochemical Co...... 33 
Homelite Corporation, The...... 87 
Hydraulic Development Corp.. 98 
*Industrial Chemical Sales........... S 
Infileo, Incorporated ...........eeeeee 30 
CEES. gk. cn c0cetveoenseueds 22-23 
SOR Tk Go ok oct eneesneeeecnasses 81 
Knowles, Ine 0 101 
*Lakeside Engineering Corporation 99 
Lancaster Research Laboratories...... 101 
Layne & Bowler, Inc C6000 ennne he 102 
*Advertisers with * were represented in 
the June, 1943, Convention and Data Edition 
with catalog specification copy. Please re- 
fer to that issue for additional information 
on any of their products 








Leadite Company, The...,,. 
Lock Joint Pipe Company.,,."""’ 
Ludlow Valve Mfg. Co., Ine. The’ 
MacMillan Petroleum Corp..,. 


Mathews 


Metcalf & 


Hydrants 22 an 
Eddy ‘oo 


Morse Boulger Des. Co....... °° ** 16 
ee n> it 2- > 
National Machine Works... " 
*National Water Main Clean Co.. ; 
Neptune Meter Co. Pe %: 
Newsom & Aldrich.... y m 
*Nichols Engineering & Rese: : 
Nusshaumer & Clarke, In arch Corp, J 
‘Omega Machine Compnay............ fo 
*Pacific Flush Tank Company, ‘ % 
Peerless Pump Division........, ‘ : 4 
*Pennsylvania Salt Mfg. Company... an ; 
Pipes & Ward, WO... occccvscunn | 
Pirate, Malcolm § .....cescesccevssn - 
*Pitometer Company, The....... . 90-10) 
Pittsburgh-Des Moines Steel Co. % 
Pittsburgh Equitable Meter Co..... "336-A-B 
rester Ge., Be... BM. Bev ccccccel oo 6ceenn 
Portland Cement ASSN...........s000. 
*Proportioneers, Inc. ...... x 
Quimby Pump Co 
Memester, Meet. FT. iccccscevsss 161 
Rensselaer Valve Co............ % 
RidGichk, TRemasd BM... ccccccvcccsstsum 10) 
PONS. GU Gace cet eccscevse 10! 
Roberts Filter Mfg. + Serre. 4 
Rodney Hunt Mach. Co.........,.065. & 
SRems Verve BELG. CO. oc ccecesgeussnn + 
*Royer Foundry & Mach. Co........... I 
Pewmawell 4 AMOR ccccccesvscesvecsecs 10 
*Simplex Valve & Meter Co. «eee 
Sirrine & Company, J. EB... 2.6.56 5cees 161 
Smith & Company, S. Morgan......... 
Smith Mfg. Co., The A. P.......++++. i 
Solvay Sales eC, wos ess vanae il 
*Sparling, Ps. We aeeencedcéctees . & 
Stanley E ngineering Company. .- W 
*Stuart-Brumley Corp. Ki 
*Tennessee Corporation ........ +) 
Thomson Meter Company.. 4 
*U. S. Pipe & Foundry Co........+> 
*Vapor Recovery Systems Co. coeee & 
Vogt Brothers Manufacturing Co. % 
Vogt Manufacturing Co......6-.eeeree % 


*Wallace & 
Warren F« 


Tiernan Co., Inc.... 
sundry & Pipe Corp.. 


Weston, Li. A... cccccccccces ° 
Weston and Sampson......... ° 
Whitman and Howard........ 


Whitman, 


*Wilson Chemical Feeders, 
Wood Company, R. 


Worthingtc 
Worthingtc 


Yeomans F 


Zeolite 


Chemical 


Requardt & Smith.. 

seer 
on-Gamon Meter Company.- 
»n Pump & Machinery Corp. 


POR, Gi. ce cc ceeesaves 
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a new unit that can lick the grease and scum removal problem! 


F the presence of grease or scum 
| in domestic sewage is one of your 
headaches it will pay you to fill out 
the coupon above. For the Dorrco 
Vacuator is a new, highly efficient 
unit developed specifically for the 
solution of the grease and scum re- 
moval problem. 

Operating at high overflow rates 


and low detention periods, the 











MERESEARCH 


INQUIRIES TO OUR 


Vacuagier makes a three product 
separation. It efficiently removes 
grease and scum as one product, 
and produces a sludge containing 
substantial quantities of grit and an 
improved effluent for subsequent 
treatment as well. Unsightly and in- 
efficient skimmers are eliminated 


by its use, and odor nuisance is 


impossible as a result of the closed 


NEAREST OFFICE 


Vacuator tank. Due to the basic prin- 
ciple involved power requirements are 
extremely low. 

The coupon above will bring an im- 
mediate reply—or better still, let us 
have a Dorr engineer call and show 
you how the Vacuator can lick your 


grease or scum removal problem. 





THE DORR COMPANY, ENGINEERS 


NEW YORK, N. Y. . 570 LEXINGTON AVE- 
ATLANTA, GA. . WILLIAM-OLIVER BLDG. 
TORONTO ONT. . 80 RICHMOND ST. W.- 
CHICAGO, ILL. . 221 NO. LA SAJLE ST. 
DENVER, COLO. . . . COOPER BUILDING 
LOS ANGELES, CAL. . . . . 811 WEST 7TH ST. 
VANCOUVER, B. C. 312 ROYAL BANK BLDG. 


RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 
SUGAR PROCESSING 


PETREE & DORR ENGINEERS, INC. 
570 LEXINGTON AVE., NEW YORK 
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Brea i on chlorination and potential chlo=” 


“The Only Safe Water is a Sterilized Water” 


WALLACE & TIERNAN CO., Inc. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 
NEWARK 1, NEW JERSEY e¢ REPRESENTED IN PRINCIPAL CITIES 


















